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Title 

Boronic Acid and Ester Inhibitors of Thrombin 
Cross-ref erence to Earlier Filed Applications 

This application is a continuation-in-part of U.S. 
Patent Application Serial Number ,8/348/029, filed 
December 1, 1994, which is a continuation-in-part of 
U.S. Patent Application Serial Number 08/318/029, filed 
October 4, 1994, which is a continuation-in-part of U.S. 
Patent Application Serial Number 08/036/377, filed March 
24, 1993. 



Field of the Invention 
15 This invention relates to the discovery of new 

boronic acid derivatives which are inhibitors of 
thrombin and pharmaceutical compositions thereof. 
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Background of the Invention 
Hemostasis is the normal physiological process in 
which bleeding from an injured blood vessel is arrested. 
It is a dynamic and complex process in which proteolytic 
enzymes such as thrombin play a key role. Blood 
coagulation may occur through either of two cascades of 
25 zymogen activations, the extrinsic and intrinsic 

pathways of the coagulation cascade. Factor Vila in the 
extrinsic pathway, and Factor iXa in the intrinsic 
pathway are important determinants of the activation of 
factor X to factor Xa, which itself catalyzes the 
30 activation of prothrombin to thrombin. The last 

protease in each pathway is thrombin, which acts to 
hydro lyze four small peptides (two FpA and two FpB) from 
each molecule of fibrinogen, thus deprotecting its 
polymerization sites. Once formed, the linear fibrin 
35 polymers may be cross-linked by factor XHIa, which is 
itself activated by thrombin. In addition, thrombin is 
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a potent activator of platelets, upon which it acts at 
specific receptors. Thrombin activation of platelets 
leads to aggregation of the cells and secretion of 
additional factors that further accelerate the creation 
5 of a hemostatic plug. Thrombin also potentiates its own 
production by the activation of factors V and viii (see 
Hemker and Beguin in: Jolles, et. al., -Biology and 
Pathology of Platelet Vessel Wall Interactions," pp. 
219-26 (1986), Crawford and Scrutton in: Bloom and 
10 Thomas, "Haemostasis and Thrombosis," pp. 47-77, (1987), 
Bevers, et. al., Bur. J. Biochem. 1982, 122, 429-36, 
Mann, Trends Biochem. Sci. 1987, 12, 229-33). 

Thrombosis may be regarded as the pathological 
condition wherein improper activity of the hemostatic 
15 mechanism results in intravascular thrombus formation. 
Etiological factors such as the presence of 
atherosclerotic plaque, phlebitis and septicemia may 
cause thrombosis, leading to impaired blood flow to the 
effected tissues and possible serious pathological 
20 consequences. Thrombosis may be reduced by inhibition 
of. the normal process of blood coagulation by 
anticoagulants. Anticoagulants act by reducing the 
amount of thrombin which is generated, or by inhibiting 
with the proteolytic actions of thrombin. 
25 Currently, two of the most effective classes of drugs 

in clinical use as anticoagulants are the heparins and 
the vitamin K antagonists. The heparins are ill -defined 
mixtures of sulfated polysaccharides that bind to, and 
thus potentiate the action of antithrombin III. 
30 Antithrombin III is a naturally occurring inhibitor of 
the activated clotting factors iXa, Xa, Xla, thrombin 
and probably Xlla (see Jaques, Pharmacol. Rev. 1980, 31, 
pp. 99-166). The vitamin K antagonists, of which 
warfarin is the most well-known example, act indirectly 
35 by inhibiting the post-ribosomal carboxylations of the 
vitamin K dependent coagulation factors II, VTI, ix and 
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X (see Hirsch, Semin. riirrrcb. iJemostasis 1986, 12. i- 
11). While effective therapies for the treatment of 
thrombosis, heparins and vitamin K antagonists have the 
unfortunate side effects of bleeding and marked 
interpatient variability, resulting in a small and 
unpredictable therapeutic safety margin. The use of 
direct acting thrombin inhibitors is expected to 
alleviate these problems. 

Anticoagulants are also necessary in the processing 
of blood for therapeutic or diagnostic purposes or for 
the production of blood products or fragments, since 
contact of blood with' the surfaces commonly used for 
blood collection and storage causes activation of 
coagulation leading to thrombin formation and clot 
15 formation. 

The coagulation proteases thrombin, factor Xa, factor 
Vila, and factor ixa are serine proteases having 
trypsin-like specificity for the cleavage of seguence- 
specific Arg-Xxx peptide bonds. As with other serine 
proteases, the cleavage event begins with an attack of 
the active site serine on the scissile bond of the 
substrate, resulting in the formation of a tetrahedral 
intermediate. This is followed by collapse of the 
tetrahedral intermediate to form an acyl enzyme and 
release of the amino terminus of the cleaved sequence. 
Hydrolysis of the acyl enzyme then releases the carboxy 
terminus. 

A number of naturally occurring thrombin inhibitors 
have been reported. These include nazumamide A from 

30 Theonella sp. (see Fusetani, et. al., Tetrahedron Lett. 
1991, 32, 7073-4), cyclotheonamide A from Theonella sp. 
(see Fusetani, et. al., J. Am. Chem. Soc. 1990, 112, 
7053-4), amblyommin from Amblyomma hebraeum (see Bonin, 
et. al., EP 345614), hirudin from Hizudo medicinalis, 

35 recombinant versions of hirudin and hirudin fragments 
(see Rigbl and Jackson, EP 352903, Koerwer, WO 9109946, 



20 



25 



-3- 



WO 96/20689 



PCT/US95/16248 



Meyer, et. al., WO 9108233, Dawson, et. al., WO 9109125, 
Maraganore, et. al., WO 9102750 and Maraganore, EP 
333356). 

Synthetic thrombin inhibitors have also been 
5 disclosed. Arylsulf onylarginine amides such as (2K,4J?)- 
4-methyl-l- { (3-methyl-l,2, 3,4-tetrahydro-8- 
quinolinyl) sulfojiyl} -L- arginyl] -2-piperidinecarboxylate 
have been shown to be effective inhibitors of thrombin 
(see Okamoto, et. al. Thramb Res. 1976, 8, 77-82, 

10 Ohshiro, et. al., Slood Vessel 1983, 14, 216-8), as have 
compounds containing constrained arginine mimics such as 
(2 -naphthylsulf onylglycyl) - 4 -amidino -phenylalanyl 
piper idide ( see S tuerzebecher , et . al . , Thramb . Res . 
1983, 29, 635-42) , 1- [2- [5- ( dime thy lamino) naphth-1- 

15 ylsulf onamido] - 3- ( 2 - iminohexahydropyrimidin - 5 - 

yl ) propanoyl ] - 4 - raethylpiperidine dihydrochloride { see 
Ishikawa, JP 88227572 and Ishikawa and Inamura, JP 
8 8227 57 3 ) , N- ( trans- 4 - amino -methylcyclohexylcarbonyl ) - 4 - 
O- (2 -picolyl) -L- tyrosine 4-acetanilide dihydrochloride 

20 (see Okamoto, et. al., EP 217286) and 4- 

[ (amino iminomethyl) amino] benzoic acid esters (see Fuji, 
et. al., DE 3005580, Matsuoka, et. al., Jpn. J. 
Pharmacol. 1989, 51, 455-63, and Takeshita, et. al., EP 
435235) . 

25 Inhibitor design has benefitted from the knowledge of 

the mec hani sm of action and of the peptide sequences 
which are thought to bind in the catalytic site of 
thrombin, e.g., -Gly-Val-Arg-Gly- of fibrinogen (see 
Blombick, et. al., J. Biol. Chem., 1972, 247, 1496-512), 

30 Ile-Pro-Arg-Ser- of prothrombin (see Magnus sen, et. al., 
in: Reich, et. al., "Proteases and Biological Control," 
pp. 123-149 (1975)) and -Val-Pro-Arg-Gly- of factor XIII 
(see Takagi and Doolittle, Biochemistry 1974, 13, 750-6 
and Nakamura, et. al., Biochem. Biophys. Res. Ccmunun. 

35 1974, 58, 250-256). This class of mechanism -based 

inhibitors are exemplif ied by the tripeptide aldehyde D- 
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Phe-Pro-W-Me-Arg-H (see Bajusz, et. al.. J. Med. Chem. 
1990, 33, 1729-35) ,m the chloromethyl ketone Ac-D-Phe- 
Pro-ArgCH2Cl ("see Kettner and Shaw, Thramb. Res. 1979, 
14, 969-73) and the trif luoromethyl ketone P-Phe-Pro- 
5 ArgCF 3 (see Kolb, et. al., US 697987). 

Kettner and Shenvi (EP 293881, published June 12, 
1988) , disclose peptide boronic acid inhibitors of 
trypsin- like proteases of formula (1) 

10 R 1 - [ (A 3 ) q(A 2 ) p ( A A ) 0 ]a"NH-CHR 2 -BY 1 Y 2 (1) 

wherein Y 1 and Y 2 , independently, are hydroxyl or fluoro 
or, taken together, form a moiety derived from a 
dihydroxy compound having at least two hydroxy groups 
15 separated by at least two connecting atoms in a chain or 
ring, said chain or ring comprising 1 to about 2 0 carbon 
atoms and. optionally, a heteroatom which can be N, S, 
or O; R 2 is a substituted alkyl selected from the group 
consisting of -<CH 2 ) z tX, - (CH(CH 3 ) - (CH 2 ) 2 -X, -CH 2 -CH- 
(CH 3 ) -CH 2 -X, - (CB 2 ) 2 -CH(CH3) -X and - (CH 2 ) 2 -CH (CH 3 ) 2 -X, 
where X is -NH 2 , -NH-C(NH) -NH 2 or -S-C(NH) -MH 2 , and z is 
3 to 5; n, o, p and q are, independently, either o or 1; 
A 1 , A 2 and A 3 are, independently, amino acids of L- or D- 
configuration selected from the group consisting of Ala, 
Arg, Asn. Asp, Cys, Gin, Glu, Gly, His, lie, Leu, Lys, 
Met, Phe, Pro, Ser, Thr, Trp, Tyr and Val; and R 1 is a 
peptide comprised of l to about 20 amino acids, an acyl 
or a sulfonyl group comprised of 1 to about 20 carbon 
atoms, H, or an N- terminal protecting group. In this 
disclosure, Kettner and Shenvi demonstrated that the 
pinanediol esters of boropeptides are pharmacogolically 
equivalent to the corresponding boronic acids. 

Metternich (EP 0471651 A2) discloses borolysine 
thrombin inhibitors of formula (2) 
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W-Y-NR^-CHRS-BQiQ 2 (2) 
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wherein W is an N-protecting group; Y is a sequence of n 
amino acids such that the n+l amino acid peptide Y-Lys 
or Y-Arg has an affinity for the active site of a 
5 trypsin- like protease; where n is an integer of from 1 
to 10 and in which at least one amino acid is an 
unnatural amin o acid having a hydrophobic side chain; Q 1 
and Q 2 are the same or different and are selected from 
-OH, -COR 1# -CONR x R 2 , -NR X R 2 or -0R 3 of Q 1 and Q 2 taken 

10 together form a diol residue; R 1# R 2 and R 3 which may be 
the same or different, are Ci. 10 alkyl, C 6 - 10 aryl, C 6 . 
10 aralkyl, or phenyl substituted by up to three groups 
selected from C^alkyl, halogen and C^alkoxy; R 4 is 
hydrogen or Cx- 10 alkyl; R 5 is a group -A-X; wherein A is 

15 -<CH 2 ) 2 - in which z is 2, 3, 4 or 5; -CH (CH 3 ) - (CH 2 ) 2 ~ ; 
-CH 2 -CH(CH 3 )-CH 2 - ; - (CH 2 ) 2 -CH (CH 3 ) - ; - (CH 2 ) 2 -C (CH 3 ) 2 - ; 
CH(CH 3 )-(CH 2 ) 3 -; -CH 2 -CH(CH 3 )-(CH 2 ) 2 -; -CH 2 - CH 2 - CH (CH 3 ) - 
CH 2 -; - (CH 2 ) 3 -CH(CH 3 )-; - (CH 2 ) 3 -C (CH 3 ) 2 : C 6 . 10 aryl C € - 
10 aralkyl and X is -NH 2 , -KH-C (NH) -NH 2 , -S-C(NH) -NH 2 , N 3 , 

20 -C w alkoxy, Ci^alkylthio or Si(CH 3 ) 3 or R< and R 5 taken 
together form a trimethylene group and the asymmetric 
carbon atom may have the D- or L- configuration or 
represent any mixture of these. 

Surprising for their lack of a basic residue at P x 

25 are tripeptide thrombin inhibitors comprised of 1- 

aminoboronic and 1-aminophosphonic acid analogs of 3- 
methoxy-propylglycine (see Claeson, et. al., US 07- 
245428) and pentylglycine (see Cheng, et. al., 
"Symposium on Thrombosis and Hemostasis, " 1991, 

30 Amsterdam, Abstract 2150) . 

In addition to thrombin inhibition, boropeptides have 
been disclosed with utility as a treatment for tumors, 
viral infections and arthritis (US 49G3655A and EP 
354522A) , emphysema (US 4499082A) , hypertension (EP 

35 31557 4A) and as factor Vll/vila inhibitors (WO 

8909612A) . Kleemann, et. al. (AU A-24693/88) disclose 
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renin - i nhib iting 1- amino boronic acid derivatives of 
formula (3) 

A 1 -A 2 -HN-CHR 2 -BXR3 (YR4) (3) 
5 in which A 1 denotes a radical of formulae (4-8) . 

r^nrs-chrs-oo- 
r 1 chr 12 - chr 5 - o=0 - 

R^-NR 6 - CHR S - CHR 7 - CHR 8 - CHR 9 - C=0 - 
10 R i CHR 12 - CHR 5 - CHR 7 - CHR e - CHR 9 - 00 

R 10 - (CH 2 ) n -CH(CH2)inR 11 -C=0- 



(4) 
(5) 
(6) 
(7) 
(8) 



Despite the foregoing, more efficacious and specific 
inhibitors of coagulation proteases are needed as 
15 potentially valuable therapeutic agents for the 

treatment of thrombosis. None of the cited references 
describe or suggest the new thrombin -inhibiting boronic 
acid derivatives of the present invention. 

20 Summary of Invention 

This invention pertains to novel compounds of 
formula (I) : 

r1-z-chr 2 -a 
(I) 

25 wherein 
A is 

a) -byIy 2 , 

b) -C(=0)CF 3 , 
C) -C(=0)CHF2, 

30 d) -C(=0)CH2F, 

e) -C(=0)CH2C1, 

f) -C(=0)OR 3 , 

g) -c(=o)nrisr!6, 

h) -C(=0)R 3 , 

35 i) -C(=0)COOR 3 , 

j) -C^OJC^OJNRJ-Sr", 
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k) -C(=0)C(=O)R3 , 
1) -C(=O)CY 3 Y 4 C00R 3 , 

m) -c(«o)cy3y4 c(s=0)NR i5 R i6 # 

n) -C(=0)CY 3 Y 4 C(=0)R 3 , 
5 o) -P0 3 H 2 , or 

p) -CHO; 
Y 1 and Y 2 are independently 

a) -OH, 

b) -F, 

10 c) -NR 3 R 4 , or 

d) Cx~C 8 alkoxy; 

Y 1 and Y 2 can be taken together to form: 

e) a cyclic boron ester where said chain or ring 

contains from 2 to 20 carbon atoms and, from 
15 0-3 heteroatoms which can be N, S, or O, 

f ) a cyclic boron amide where said chain or ring 

contains from 2 to 20 carbon atoms and, from 
0-3 heteroatoms which can be N, S, or O, 

g) a cyclic boron amide- ester where said chain or 
20 ring contains from 2 to 20 carbon atoms and, 

from 0-3 heteroatoms which can be N, S, or 0; 
Y 3 and Y 4 are independently 

a) -OH or 

b) -F; 

25 2 is 

a) - (CH2)mC0NR8-, 
t>> - (CH2)mCSNR 8 -, 
C) - (GH2)mS02NR 8 -, 
d) -(CH2)mC0 2 -, 
30 e) - (CH 2 )mC(S)0-, or 

f) - (CH2)mS020-; 
Rl is ^' 

a) - (CH2) p -aryl, wherein aryl is phenyl, naphthyl or 
biphenyl substituted with one, two or three 
35 substituents selected from the group consisting 

of: 
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halo (F, CI, Br, I), methylenedioxy, -R 8 , 
-NR 8 COR*, C 2 -C 6 -alkenyl, C 2 -C 6 -alkynyl, 
-(CH2)w-0R 8 , - (C1-C6) -perfluoroalkyl, 
-(CH 2 )wCN, -(CH 2 ) W NC, -(CH2) W N0 2/ -<CH 2 ) W CF3, 
5 - (CH2)wS{0)rR 7 , - (CH 2 ) w NR 8 r9, -(CH 2 ) w COR 8 , 

-(CH 2 )wCHO; - (CH2)wC02R 8 , - (CH 2 ) w CONR 8 r9 . 
- (CH 2 )wS02NH- (C1-C5) -alkyi; - (CH 2 ) w S0 2 NH 2 , 
- (CH2>wS02NH-CO- (Ci-C 6 ) -alkyl. - (CH 2 ) W S02NH- 
C0 2 - (C1-C6) -alkyl, - <CH2)wNHS02- (Ci-C € ) -alkyl, 
10 " <CH 2 )wNHS02- (Ci-C 6 ) -perfluoroalkyl, 

- ( CH 2 ) w NHS0 2 -phenyl . - (CH 2 ) W NHS02 - 
perf luorophenyl , - (CH 2 ) W CN4H, -0(CH 2 ) w CN, 
-NH(CH 2 ) W CN, -S(CH 2 ) W CN, - (CH 2 ) w NH-CO- ( Ci - C 6 - 
alkyl) , - (CH 2 ) w NH-CO- (Ci -Cg-perf luoroalkyl) , 
15 * (CH 2 ) w NH-C0- (phenyl) , - (CH 2 ) w NH-C0 2 - (Cj.-C 6 - 

alkyl) , - (CH 2 )wNH-C0 2 - (Ci-Cg- perfluoroalkyl) , 
(CH 2 ) w NH-C0 2 - (phenyl) , -0 (C=0) - (C1-C5- alkyl) , 



£5\ 
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-i-O 



b) heteroaryl, wherein heteroaryl is an 
20 unsubstituted, raonosubstituted or disubstituted: 

i) guinolinyl, 

ii) isoguinolinyl, 

iii ) benzopyranyl , 

iv) benzothiophenyl, 
25 v) benzofuranyl, 

vi ) 5,6,7,8- tetrahydroquinblinyl , 

vii) 5, 6,7, 8-tetrahydroisoQuinolinyl, 



and wherein the substituents are selected from the 
group consisting of halo (F, CI, Br, I), -CN, Ci- 
C10 -alkyl, C3-C8-cycloalkyl, C 2 -Cio-alkenyl, c 2 - 
Cio-alkynyl, r8, - 0 r 8 , - N02 , -cf 3 , -S(0) r R 7 , 
-NR8r9, -COR 8 , -CO2R 8 ' -C0NHR 8 , NR 8 COR 9 , NR 8 C0 2 R 9 , 
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f 

c) 



d) 




e) 

O 



f) 




■ 10 wherein J is N or C and K, L,, M and Q are 

independently selected at each occurrence from 
the group consisting of N, CR 13 , S or O, 
provided that: 

i) there may be only one S or O present in 
15 the ring at a time; 

ii) there may only be 1-2 N present when 
there is an 0 or S present; 

iii) there may be only 1-4 N present; 

g) 
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wherein W f R, T, U and V are selected from the 
gxoup consisting of: CR 13 or N, provided that 
there be no less than 1 and no more than 3 N 
5 present; 
h) 




is as defined above; 

i) 



10 




is as defined above; 

j) 

I 




wherein G is 0, S, or NP, where P is an amine 
protecting group selected from the group 
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R 2 is 
10 a) 
b) 
c) 



x is 
15 a) 
b) 
c) 
d) 
e) 

20 f ) 

g) 

h) 
i) 
j) 

25 k) 



consisting of: -R 3 , -C(=0)R 3 , -SO2R 3 , 
-C(=0)OR 3 ) ; 



wherein G is O, S, or UP, where P is an amine 
protecting group selected from the group 
consisting of: -R 3 , -C(=0)R 3 , -S0 2 R 3 , 
-C(=0)OR 3 ) ; 

- (C1-C12 alkyl) -X, 
-(C2-C12 alkenyl) -X, or 



halogen (F, CI, Br, I), 

-CN, 

-N0 2 , 

-CF 3 , 

-S{0) r Rl 4 , 

-NHR 14 
-NHS<0) r R 14 , 

-NHC (NH) H, 
-NHC (NH) NHOH, 
-NHC (KH) NHCN, 
-NHC (NH) NHR 14 , 




R 20 
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1) -NHCdJHJNHCOR 14 , 
m) -C(NH)NHRl*, 
n) -C(HH)MHC0R 14 , 
O) -C(0)NHR", 
5 P) -C(0)MHC(0)Rl4, 

Q) -C(0)0R 14 , 
r) -ORl4, 
S) -OCIOJR 1 *, 
t) -OC(0)OR 14 , 
!0 u) -OC(0)NHR 14 , 

v) -OC(O)NHC(0)R 14 , 
w) -SCf^NHjNHR 14 , or 
X) -SC(=NH)NHC(=0)R 14 ; 

R 3 is 

*5 a) hydrogen, 

b) C!-c 8 alkyl, , 

O - (Ci-C 4 alkyl) -aryl, 

d) C 5 -C 7 cycloalkyl, or 

e) phenyl; 

20 R* is 

a) hydrogen, 

b) Ci-C 8 alkyl, 

O - (C1-C4 alkyl) -aryl, 
d) c 5 -C 7 cycloalkyl, 
25 e) phenyl, or 

f) phenylsulf onyl ; 

R 5 and R6 are hydrogen or when taken together form a six 
membered aromatic ring optionally substituted with 
one, two or three substituents selected from the 
group consisting of halo (F, ci, Br, I), -cn. Cj.- 
C10- alkyl, C3-C8- cycloalkyl, C 2 -Ci 0 -alkenyl, C 2 -Ci 0 - 
alkynyl, -0R8, -N0 2 , -CP 3 , -S(0) r R 7 , -Nr8r9, -COR8, 
-C0 2 R 8 ' -C0Nr8r9, phenyl, benzyl, phenylethyl ; 
R 7 is 
35 a) phenyl, 



30 
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t>) Ci-C 8 -alkyl, 

c) Ci-C4~alkoxy, 

d) -CF3 1 or 

e) benzyl; 

5 R 8 and R 9 are independently 
a) H, 
b) 

\(CH 2 ) m . 



c 

10 d 
R 11 is 
a 
b 
c 

15 d 
e 
f 

g 

h 

20 i 
j 
k 
1 
m 

25 n 
o 

R 12 is 



C3-C7 cycloalkyl, or 
Ci-Ce-alkyl; 

halo (F, CI, Br, I), 
-CN, 

Ci-Cio-alkyl, 

C3 - C8 - cycloalkyl , 

C2-Cio-alkenyl, 

C2-Cio-alkynyl, 

-OR8, 

-NO2, 

-CF3, 

-S(0) r R 7 , 

-NR8R9, 

-COR 9 , 

-CO2R 8 , 

-C0NR 8 R 9 , or 

H 



30 R 1 ^ is 



H, C1-C4 alkyl, phenyl, benzyl, -COR 7 , or 
-S{0) r R 7 ; 

H, halogen (F, CI, Br, I), (Ci-Ce) alkyl. (Ci- 
C6) -perfluoroalkyl, -<CH2) r -D. C3-C8 cycloalkyl, 
C2-C6-alkenyl, C2-C6-alkynyl, methylenedioacy, 
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-(CH 2 )„-0R8 f -<CH 2 ) w NC. - <CH 2 ) w CN.- <CH 2 ) w N0 2 , 
-(CH 2 )wCF 3 , -(CH 2 ) w S(0) r R7, - <CH 2 ) w Nr8r9, 
-(CH 2 ) w C0R8, -(CH 2 ) w C0 2 R 8 , - ( CH 2 ) w CONr8r9 , 
• <CH 2 ) w S0 2 NH- (Ci-C 6 ) -alkyl, - <CH 2 ) w S0 2 NH 2 , 
5 *(CH 2 ) W S0 2 NH-C0- (Ci-C 6 > -alkyl, - (CH 2 ) w SO 2 NH-C0 2 - 

(Ci-C 6 ) -alkyl, - (CH 2 ) w S0 2 NH, - (CH 2 ) w NHS0 2 - (Cj.- 
C 6 ) -alkyl, - (CH 2 ) w nhso 2 - (Ci-C 6 ) -perf luoroalkyl, 
- ( CH 2 ) wNHS0 2 - phenyl , - ( CH 2 ) w NHS0 2 - 
perfluorophenyl, -(CH 2 ) W CN4H, -O(o=0) - (C1-C5- 
10 alkyl), -0(CH 2 ) w CN, -NH(CH 2 ) W CN, -S(CH 2 ) W CN, 

- (CH 2 ) W NH-C0- (Ci-C 6 -alkyl) , - (CH 2 ) w NH-CO- (Ci-C 6 - 
perf luoroalkyl) , - ( CH 2 ) w nh- CO - (phenyl) , 

- (CH 2 ) W NH-C0 2 - (Ci-Cg-alkyl) , - (CH 2 ) W NH-C0 2 - (Ci- 
C 6 - per f luoroalkyl ) , - ( CH 2 ) W NH - C0 2 - ( phenyl ) , 

15 - (CH2)uPhenyl wherein the phenyl contains 6-3 

substituents selected from r", -s- (CH 2 ) phenyl 
wherein the phenyl contains 0-3 substituents 
selected from r", or -o- (CH 2 ) u phenyl wherein 
the phenyl contains 0-3 substituents selected 

20 from Rl8. 

R 1 * is 

a) -H, 

b) -CP 3 

c) -C1-C4 alkyl, 
- (CH 2 ) q -aryl, wherein aryl is phenyl, biphenyl, 

naphthyl, or flubrenyl unsubstituted or substituted 
with one to three substituents selected from the 
group consisting of: 

halogen (F, CI, Br, I), 
-CF 3 , 

-(C1-C4 alkyl), 

-(CH 2 ) X R 15 , 
-(CH 2 ) x C0(CH 2 ) y Rl5 f 

- (CH 2 ) x C(0)0(CH 2 ) y Rl5 # 
- (CH 2 ) X C (0) N [ (CH 2 ) yRlS] [ {CH2 } yR 16j # 
-methylenedioxy, 



25 d) 



30 



35 
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- (C1-C4 alkoxy) , 
- (CH 2 ) x 0(CH 2 )yRl5 > 

- (CH 2 ) x OCO(CH2)yR 15 , 
- (CH 2 )xOC(0)0(CH2)yR 15 . 
5 - (CH 2 ) x OC(0)N[(CH 2 )yRl5] [ (CH 2 ) y Rl6] , 

- (CH 2 ) x OC(0)N[{CH 2 )yR 1 5] [CO (CH 2 ) y Rl€] , 
- (CH 2 ) x S(0) r (CH2)yR 15 , 
- (CH 2 ) x S<0) r (CH 2 )yCOR 15 , 
- (CH 2 ) x S(0) r (CH 2 )yC(0)OR 15 , 
10 - (CH 2 ) x S(0) r N[(CH 2 )yRlS] [(CH 2 )yR 16 ] 

-(CH 2 ) x Nt(CH 2 )yRl5] [(C H 2 )yRl6] , 

- (CH 2 ) x N[(C3I 2 )yRl5] ICO(CH 2 )yRl6] , 

- (CH 2 ) x N[(CH 2 )yRl5] [C(0)O(CH 2 ) y Rl6] , 

- (CH 2 ) x N{(CH 2 )yRl5) C0N[(CH2)yR 15] [(CH 2 ) y R 16 ] , 
15 - (CH 2 ) x Nt(CH 2 )yRl5]CON[(CH 2 )yRl5] - 

[CO(CH 2 ) y Rl6] , 

- {CH 2 ) x N[(CH 2 )yRl5] [S(0) r (CH 2 )yRl6] ; 
r!5 and r16 are independently 

a) hydrogen, 
20 b) Ci-C 8 alkyl, 

c) -(Ci-C 4 alkyl) -aryl, where aryl is defined 

above , 

d) C5-C7 cycloalkyl, 

e) phenyl, substituted by 0-3 R 18 , 

25 f) benzyl, substituted by 0-3 R 1B , or 

g) - (C1-C4 alkoxy) ; 
r!5 and R i6 can be taken together to form a ring: 

, r-\ 

•<-N W 

* w . 

30 Rl8 and R 19 are independently 

H, halo (F, CI, Br, I), Ci-Cg-alkyl, C3-C8 
cycloalkyl, C 2 -C6-alkenyl, C 2 -C6-alkynyl, 
-(CH 2 ) w -OR 8 ( -<CH 2 ) W CN, - (CH 2 ) W NC, - (CH2)wN02. 
-<CH 2 )wCF 3 , - (CH 2 ) w S(0) r R 7 , - (CH 2 ) W NR8R9, 
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-(CH 2 )wCOR8, -(CH 2 ) W C0 2 R 8 , - ( CH 2 ) w CONr8r9 , 
- (CH 2 ) W S0 2 MH- (Ci-C 6 ) -alkyl, - <CH 2 ) W S0 2 NH 2 , 
- (CH 2 ) W S0 2 NH-C0- (Ci-C 6 ) -alkyl, - (CH 2 ) W S6 2 MH- 
C0 2 - (Ci-C 6 ) -alkyl, - (CH 2 ) w S0 2 NH-, - (CH 2 ) w NHS0 2 - 
5 (Ci-C 6 ) -alkyl, - (CH 2 ) w NHS0 2 - (Ci-C 6 )- 

perfluoroalkyl, - (CH 2 ) w NHS0 2 -phenyl, 

- ( CH 2 ) w NHSp 2 - per f luorophenyl , - ( CH 2 ) wCN^H , 
-0(C=0) - {Ci-C 5 -alkyl) , -0{CH 2 ) w CN, -NH(CH 2 ) W CN, 
-S(CH 2 ) W CN, - (CH 2 ) W NH- CO- (Ci-C 6 -alkyl ) , 

10 ■ (CH 2 ) w NH-CO- (Ci-C 6 -perfluoroalkyl) , - (CH 2 ) W NH- 

CO- (Ci-C 6 -phenyl) , - (CH 2 ) w NH-C0 2 - (Ci-C 6 -alkyl) , 

- (CH 2 ) w nh-C0 2 - (C1-C6 -phenyl ) , or -O (OO) phenyl; 
R18 and R19 can be taken together to form a 

methylenedioxy group; 
15 R20 ana R2 0a are independently 

< Ci - Cg ) alkyl , - ( CH 2 ) uPhenyl wherein the phenyl 
contains 0-3 substituents selected from R^*, 
(C1-C6) -perfluoroalkyl,or - (CH 2 ) r -D; 
m is 0 to 6; 
20 n is 1 to 2; 
P is 0 to 2; 
Q is 0 to 4. 
r is 0 to 2; 
s is 0 to 3; 
25 t is 1 to 5; 
u is 0 to 5; 
v is 0 to 5; 
w is 0 to 5; 
x is 0 to 6; 
30 y is 0 to 6; 

D is fur-2-yl, fur-3-yl, thiophen-2-yl, thiophen-3-yl, 
oxazol-2-yl, oxazol-4-yl, thiazol-2-yl, thiazol-4- 
yl, isoxazol-3-yl, isoxazol-4-yl, isoxazol-5-yl, 
pyrid-2-yl, pyrid-4-yl, pyridazin-3-yl, pyridazin- 
35 4-yl, pyrimidin-2-yl, pyrimidin-4-yl, pyrazin-2-yl, 

or tetrazolyl; 
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E is -CO-, -SO 2~ , -CH2 - or a single bond; 
F is -CO-; 
w is 

a) -0-, 
5 b) -S(0) r -, 

c) -NR 4 -, 

d) -NC(=0)R 3 -, 

e) a bond, or 

f) -(CH 2 )n-; 

10 or prodrugs or phannaceutically acceptable salts 
thereof . 

Preferred compounds of formula (I) are those 
compounds wherein: 
15 Z is 

a) - (CH2>inC0NR8-, 

b) - (CH2)mCSNR 8 -, 
O • (CH2)mS02NR 8 -, 

R 1 is 

20 a) - (CH2)p-aryl, wherein aryl is phenyl, naphthyl or 

biphenyl substituted with one, two or three 
substituents selected from the group consisting 
of: 

halo (F, CI, Br, I), methylenedioxy, -R 8 , 
25 -NR 8 COr9, C 2 -Ce-alkenyl, C2-Cg-alkynyl, 

-(CH2) w -OR 8 , - (C1-C6) -perf luoroalkyl, 
-(CH 2 ) W CN, -(CH2)wNC, -(CH2) W N02, -(CH 2 )wCF 3 , 

- (CH2) W S (0) r R 7 , - (CH2)wNR 8 R 9 , - (CH 2 ) w COR 8 , 

- (CH2) W C02R 8 , - (CH2)wCONR 8 R 9 . - (CH2) wS0 2 NH- {Ci- 
30 C6)*alkyl ( - (CH2)wS02NH2, - (CH2) w S0 2 HH-CO- (Ci- 

C6) -allQrl, - (CH2)wS02NH-C02- (C1-C6) -alkyl, 

- (CH2) W NHS02- (C1-C6) -all^l, - (CH2) W NHS02- (Ci- 
C6 ) - perf luoroalkyl , - ( CH2 ) w NHS0 2 - phenyl , 

- ( CH2 ) wNHS02 - perf luorophenyl , - ( CH2 > WCN4H, e - 
35 0<CH2) W CN, -NH(CH2)wCN, -S(CH2) W CN, -(CH 2 J W NH-' 

CO- (Ci-C6-alkyl) , - (CH2>wNH-CO- (Ci-Cg- 
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perfluoroalkyl) , - <CH 2 ) w NH-CO- (phenyl) , 
- <CH 2 ) W NH-C02- (Ci-C6-alkyl) , - (CH 2 ) w NH-C0 2 - (Ci- 
C6 - perfluoroalkyl ) , or - ( CH 2 ) W NH - C0 2 - ( phenyl ) , - 
0(0=0- (C1-C5 alkyl); 
b) heteroaryl, wherein heteroaryl is an 

unsubstituted, monosubstituted or disubstituted: 

i) guinolinyl, 

ii) isoquinolinyl, 

iii) benzopyranyl, 

iv) benzothiophenyl , 

v) benzof uranyl , 

vi ) 5,6,7,8 - tetrahydroquinolinyl , 

vii ) 5,6,7,8* tetrahydroisoguinolinyl , 

and wherein the substituents are selected from the 
group consisting of halo <F, CI, Br, I), -CN, Ci- 
C10- alkyl, C 3 -C8-cycloalkyl, C 2 -Cio-alkenyl, C 2 - 
Cio-alkynyl, R*, - 0 r8, -N0 2 , -CF3, -S(0) r R 7 , 
-Nr8r9, -C0R fi , -C0 2 R*' -CONRSH, NR*C0R 9 , NR a C0 2 R 9 ; 



C) 




d) 




e) 




f) wherein the ring 
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represented by -J-K-L-M-Q- is a group 





selected 


from: 




l) 


-N-C(R 13 )=C(R 13 ) -C(R 13 )=C(R 13 ) - , 




2) 


-N-C(R 13 )=C<R 13 ) -C(R 13 )-N-, 


5 


3) 


-N-C(Rl 3 )=C(R 13 ) -n=c(r 13 ) -, 




4) 


-N-C(R 13 )«N-C(R 13 )-N-, 




5) 


-N-C{R 13 )=C(Rl 3 ) -N«N- 




6) 


-N-C<R 13 )=N-N-N-, 




7) 


-N-N=C(R 13 ) -N*N- , 


10 


8) 


=C-0-C(R 13 )=N-C(R 13 )=, 




9) 


-C=C(R 13 ) -0-C(R 13 )=N-, 




10) 


=C-0-C (R 13 ) «=C(R 13 ) -N=, 




11) 


-0=C(R 13 ) -C(R 13 )=N-0-, 




12) 


-=C-C(R 13 )=C(R 13 ) -0-N», 


15 


13) 


-C=C(R 13 ) -0-N=C(R 13 ) 




14) 


=C-S - C <R 13 ) =N-C(R 13 )=, 




15) 


-C=C(R 13 ) -S-C(R 13 )=N-, 




16) 


=C-S-C(R 13 )=C(R 13 ) -N=, 




17) 


-C=N-S-N=C(R 13 ) - , 


20 


18) 


-C=N-S-C(R 13 )=N-, 




19) 


=C-S-N=C(R 13 ) -N=, 




20) 


=C-S-C(R 13 )=C(R 13 ) -C(R 13 )=, 




21) 


-C=C(R 13 ) -S-C(R 13 )=C(R 13 ) -, 




22) 


=C-0-C(R 13 )=C(R 13 ) -C(R 13 )=, or 


25 


23) 


-C=C(R 13 ) -0-C(R 13 )=C(R 13 ) -; 




g) wherein 


the ring 
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represented by -C-W-r-t-u-v- is a group 



1) -C=N-C(Rl3 )=!C(R 13) -C(Ri3)=C(R") 

2) -C=C(Rl3)-N=C(Rl3) - C (r 13) =c {r 13) . f 

3) -C=C(Rl3) -C(Rl3, =N . c(R 13) =c(R 13) 

4) -M-N-C(Rl3)-c(Rl3)-C( R 13). ( 

5) -C=C(Rl3). N=sN . c(R l3 )=C(R 13). f 

6) -ON-C(Rl3 )s=c{R 13). c(R 13 )a!N . # 

7) -0=N-;c<Rl3' )asC(R 13) -».cCRl3)_- # 

8) -ON-C(Rl3)= N . C{R 13 )=c(R 13)- < 

9) -C=C(Rl3,. N=c(R l 3) . Ns=c(R 13 ) . # 

10) -C=N-C(Rl3)« N . N=c(R l 3) . f 

11) -G-H-C(Rl3)^.(Rl3)-. M . t or 

12) -C=C(Rl3) - N=C(R 13) - N « N . ; 



selected from: 



h) 





wherein 



is as defined above; 



i) 




.T. 



R— W ^ " 



R 19 



wherein 



is as defined above; 
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wherein G is 0, S, or NP (where P is an amine 
protecting group selected from the group 
consisting of: -R 3 , -C(=0)R 3 , -SO2R 3 , -C(=0)0R 3 ; 

5 k) 




wherein G is 0, S, or NP (where P is an amine 
protecting group selected from the group 
consisting of: -R 3 , -C(=0)R 3 , -SO2R 3 , -C(=0)0R 3 ; 

10 R 14 is 

a) -H, 

b) -CF 3 

c) -C1-C4 alkyl, 

d) - (CH 2 ) q -aryl, wherein aryl is phenyl, biphenyl, 
15 naphthyl, or fluorenyl unsubstituted substituted 

with one to three substituents selected from the 
group consisting of: 

halogen <F, CI, Br, I) , 
-CF 3 , 

20 - (C1-C4 alkyl) , 

- methylenedioxy , 
- (C1-C4 alkoxy) , 

• (CH 2 ) x N[(CH2)yR 15 ] [(CH 2 )yR 16 ]; 
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and all other required substituents of formula (I) are 
as defined in Claim l. 

More preferred compounds of the formula (I) are 
5 those compounds wherein: 
A is 

a) -BY*y2, 
b> -C(=0)CF 3 , 
c) -C(=0)CHF 2 , 
10 d) -C(=0)CH 2 F, 

e) -C(=0)CH 2 C1, 

f) -C(=0)OR3 # 

g) -C(=0)NR 15 R A 6, 

h) -C(=0)R3, 

15 i) -C(=O)C0OR3, 

j) "COOJC^ONR^Rlfi, 

k) -C(=0)C(=0)R3 , 

1) -CHO; 
Y 1 and Y 2 are independently 
20 a) -OH, or 

b) Ci-Ce alkoxy; 

Y 1 and Y 2 can be taken together to form a cyclic 

boron ester where said chain or ring contains 
from 2 to 2 0 carbon atoms and, from 0-3 
25 heteroatoms which can be N, S, or 0, 

z is 

a) - (CH 2 )mC0NR8-, 
b > - (CH2)mCSlIR8-, or 
c > - <CH2)mS0 2 NR8-; 
30 Rl is 

a) - (CH 2 ) p -aryl / wherein aryl is phenyl, naphthyl or 
biphenyl substituted with one, two or three 
substituents independently selected at each 
occurrence from the group consisting of: 
35 <F, ci, Br, I), methylenedioxy, -r8, 

-Nr8cor9, C 2 -C 6 -alkenyl, C 2 -C 6 -alkynyl, 
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- (CH2)w-OR 8 , - (C1-C6) -perfluoroalkyl, 
-<CH 2 )wCN, -{CH 2 )wNC, -(CH2>wN02, -<CH2)wCF3, 

- (CH 2 )wS(0) r R 7 , - <CH 2 )wNR 8 r9, -<CH 2 )wCOR 8 , 

- <CH 2 )wC02R 8 , * (CH2) w CONR 8 R 9 . - (CH 2 ) W S02NH- (Ci- 
5 C6) -alkyl, - ( CH2 ) WSO2NH2 » ~ (CH 2 ) WSO2NH-CO- (Ci- 

C6) -alkyl, - <CH 2 ) WSO2NH-CO2 - (C1-C6) -alkyl, 
-<CH 2 )wS02NH-, - (CH 2 ) W NHS02- (C1-C6) -alkyl, 

- (CH2)wNHS02- (Ci-Cg) -perf luoroalkyl, 

- ( CH 2 ) w NHS0 2 -phenyl , - ( CH2 ) wNHS0 2 - 

10 perfluorophenyl, - (CH2>wCN4H, -O (CH 2 )wCN / 

-NH(CH 2 ) W CN, -S(CH 2 )wCN, - (CH2)wNH-CO- (Ci-C^- 
alkyl) , - (CH2)wNH-CO- (C1-C6 -perfluoroalkyl) , 

- (CH 2 ) w NH-CO- (phenyl) , - (CH 2 ) wNH-C0 2 - (C1-C6- 
alkyl) , - (CH2) W NH-C02- (Ci-Cg-perf luoroalkyl) , 

15 or - (CH2)wNH-C0 2 - (phenyl) , - 0 (C=0) -Ci -C5- 

alkyl) ; 

b) heteroaryl, wherein heteroaryl is an 

unsubstituted, monosubstituted or disubstituted: 
i) quinolinyl, 
20 ii) isoquinoliny'l, 

iii) benzopyranyl , 

iv) benzothiophenyl , 

v) benzof uranyl , 

vi ) 5 , 6 , 7 , 8 - tetrahydroquinolinyl , 

25 vii) 5,6,7, 8-tetrahydroisoquinolinyl, . 

wherein the substituents are members selected 
from the group consisting of: halo (F, CI, Br, 
I), -CN, Ci-Cio-alkyl, C3-C8-cycloalkyl, C2- 
30 Cio*alkenyl, C2-Cio-alkynyl, R 8 , -OR 8 , -NO2, 

-CF3, -S(0) r R 7 , -NR 8 R 9 , -COR 8 , -CO2R 8 ' -C0NR 8 H, 
NR 8 C0R 9 , NR 8 C02R 9 ; 

O 
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R 8 R9 



d) 




e) 



10 



15 



20 



25 



I 

wherein the ring represented by -J-K-L-M-Q- 
group selected from: 

1) -N-C(Rl3) =c(R 13) -c(Rl3)=C(R 1 3) - , 

2) -N-C<Rl3 )=c(R 13)- C(R 13 

3) -N-C.(Rl3)-C(Rl3)-».cCRl3)-, 

4) -N-C(Rl3) =N . c(R 13)„ N . f 

5) -N-C(R^3)ssC(r13) -jj=N- 

6) -N-C(Rl3) =N . N=N . # 

7) -N-N«C(Ri3)- N « N : # 

8) =C-0-ClRll)=N-ClR i: *) = , 

9) -C=C(Rl3)-0-C(Rl3)-H-, 

10) =C-0-C(Rl3) =c(R 13). N=> 

11) -C=C(Rl3) - C(R 13 )=N . 0 .; 

12) =C-C{Rl3 )s=c(R 13) . 0 . N=# 

13) -OCCRlSj-o-u-ctR")-, 

14) =C-S-C(r13 )sbN . c(r 13 )=:# 

15) -0=C{Rl3). s . c(R 13 )cN . f 

16) =C-S-C(Rl3 )ssC (Rl3) . n =, 

17) =C-S-C(Rl3 )=c(R 13) - C(R 13 )=!> 

18) -C=C(Rl3). s . c(R 13 )asC(R 13)./ 



is a 
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19) «C-0-C(R 13 )=C(R 13 ) -C(R 13 )=, or 

20) -C=C(R 13 ) -0-C(R 13 )=C(R 13 ) -; 

f) 



l 

5 wherein the ring represented by -C-W-R-T-U-v- is a 

group selected from: 

1) -C=N-C(R 13 )=C(R 13 ) -C(R 13 )=C(R 13 ) - , 

2) -0=C<R 13 ) -N=C(R 13 ) -C(R 13 )=C(R 13 ) -, 

3) -C=C(Rl3) -C(r1 3 )=N-C(r1 3 )=C(R 13 ) 
10 4) -C=N-N=C(R 13 ) -C(R 13 )=C(R 13 ) - , 

5) -C=C(R 13 ) -N=N-C(R 13 )=C(R 13 ) -, 

6) -C=N-C(R 13 )=C(R 13 ) -C(R 13 )-=N-, 

7) -ON-C(R 13 )=C<R 13 ) -N*=C(R 13 ) -, 

8) -C=N-C(R i3 )=N-C(R 13 )=C(R 13 ) -, 
15 9) -C=C(R 13 ) -N=C(R 13 ) -N=C(R 13 ) 

10) -C=N-C(R 13 )=N-N=C(R 13 ) - , 

11) -C=N-C(R 13 )=C(R 13 ) -N=N-, or 

12) -C=C(R 13 ) -N=C(R 13 ) -1MI-; 



g) 



M L 



is as defined above; 



R 19 

20 wherein 



h) 
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wherein G is O, S, or NP (where P is an amine 
protecting group selected from the group 
consisting of: -r3, -C(=0)r3, -S0 2 R 3 , 
-C(=0)0R 3 ); 

R 2 is 

a) - (C1-C12 alkyl)-x, 

b) -(C2-C12 alkenyl)-x, or 
c) 



1 




X is 

15 a) halogen (F, CI, Br, I), 

b) -CN, 

c) -N0 2 , 

d) -CF 3 , 

e) -NHR 14 

20 f) -NHS(0) r R", 
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g) -NHC (NH) H, 

h) -NHC (NH) NHOH, 

i) -NHC (NH) NHCN, 
j) -NHC(NH)NHR 14 , 

5 k) -NHC(NH)NHC0R 14 , 

1) -C(NH)NHR 14 , 

m) -C(NH)NHCOR 14 , 

n) -C(0)NHR 14 . 

O) -C(0)NHC(0)R 14 , 
10 P) -C(0)OR 14 , 

Q) -OR 14 , 

r) -OC(0)R 14 , 

s) -OC(0)OR 14 , 

t) -OC(0)NHR 14 , 
15 U) -OC(0)NHC(0)R 14 , 

v) -SC(«=NH)NHR 14 , or 

w) -SC(=NH)NHC(=0)R 14 ; 

R 13 is 

20 H, halogen (F, CI, Br, I), (C1-C6) alkyl, 

-(CH2)r" D » methyl enedioxy, - (CH2) wOR 8 , 
- (CH2)wCONR 8 R 9 , - (CH2)wNC, -(CH2)wCN, 
-(CH 2 )wN02, - (CH 2 )wS(0)rR 7 , -(CH 2 )wCOR 8 , 
- (CH 2 ) W C02R 8 , - (CH2)wCONR 8 R 9 , - (CH 2 )wS02NH- (Ci- 

25 C5) -alkyl, - (CH2) WSO2NH2, - (CH2) w S02NH-CO- (Cj.- 

C6) -alkyl, - (CH2)wS02NH-C02- (Ci'Cg) -alkyl, 

- (CH2) W NHS0 2 - (Ci-C6) -alkyl, - (CH 2 )wNHSC>2- (Ci- 
C6 ) * perf luoroalkyi , - ( CH2 ) wNHS02 * phenyl , 

- ( CH2 ) W NHS02 - perf luorophenyl , - ( CH2 ) W CN4H , 

30 -0(C=0) - (Ci-Cs-alkyl) , -0(CH2)wCN, -NH(CH2)wCN, 

-S(CH2)wCN, - (CH 2 )wNH-CO- ( Ci - Cg - alkyl ) , 
- (CH 2 ) w NH-CO- (C1-C6- perf luoroalkyi) , - (CH2)wNH- 
CO- {C1-C6 -phenyl) , - (CH 2 ) W NH-C02- (Ci-C6-alkyl) , 

- (CH 2 ) W NH-C02- (C1-C6 -phenyl) , - (CH 2 )xjPhenyl 
35 wherein the phenyl contains 0-3 substituents 

selected from R 18 , or -0(C=0) phenyl wherein the 
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phenyl contemns 0-3 substituents selected from 

R 14 is 

5 a) -H, 

b) -CF 3 

c) -C1-C4 alkyl, 

d) - <CH 2 ) q-aryl, wherein aryl is phenyl, biphenyl, 
naphthyl, or fluorenyl are optionally substituted 

10 with one to three substituents selected from the 

group consisting of: 

halogen (P, ci, Br, 1) , 
-CF 3 , 

- (C1-C4 alkyl) , 
15 -methylenedioxy, 

- (C1-C4 alkoxy) , or 

- (CH 2 ) x N[(CH2)yRl5] [(CH 2 >yR 16 ] ; 

R 18 and R 19 are independently 

20 H ' (F,,.ci, Br, I), Ci -.C 6 - alleyl , -{CH 2 )w- 

OR8, -(CH 2 ) w CN, -(CH 2 ) w NC, - (CH 2 ) w N0 2 , 
- <CH 2 ) w S(0) r R7, - (CH 2 ) w NR8r9, - <CH 2 ) w COR8, 
- ( CH 2 ) w C0 2 r8 , - ( CH 2 ) w CONR8r9 # - ( CH 2 ) w S0 2 NH- ( Ci - 
C 5 ) -alkyl, - (CH 2 )wS0 2 NH 2 , - (CH 2 ) w S0 2 NH-CO- (Ci- 

25 C 6 ) -alkyl, -(CH 2 ) w S0 2 NH-C0 2 -{Ci-C 6 )- alkyl, 

- (CH 2 ) w NHS0 2 - (Ci-C 6 ) -alkyl, - < CH 2 ) w NHS0 2 - ( Ci - 
Cs ) - perf luoroalkyl , - ( CH 2 ) w NHS0 2 - phenyl , 
- (CH 2 ) w NHS0 2 -perfluorophenyl, -(CH 2 )wCN4H, 
-0(C=0) - (Ci-C 5 -alkyl) , -0(CH 2 ) w CN, -NH(CH 2 ) W CN, 

30 -S(CH 2 ) W CN, - (C3i 2 ) w NH-C0-(Ci-C 6 -alkyl) , 

- (CH 2 ) w NH-co- (C1-C6- perf luoroalkyl) , - (CH 2 ) W NH- 
CO- (Ci-c 6 - phenyl) , - (CH 2 ) w MH-C0 2 - (Ci-C 6 -alkyl) , 
- (CH 2 ) w NH-C0 2 - (C1-C6- phenyl) , or -O (C=0) phenyl ; 
R18 and R19 can be taken together to form a 

35 methylenedioxy group; 

ri 20 and R 20a are independently 
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(Ci-C8)alkyl, - { CH2 ) uP^Y^ wherein the phenyl 
contains 0-3 substituents selected from R 18 , 
(C1-C6) -perf luoroalkyl , or - {CH2>r' D ; 
D is fur-2-yl, fur-3-yl, thiophen- 2 -yl, thiophen-3 -yl, 
5 oxazol-2-yl, oxazol-4-yl, thiazol - 2 - yl , thiazol-4- 

yl, pyrid-2-yl, pyrid-4-yl, pyr imidin - 2 - y 1 , or 
pyrimidin-4-yl; 

W is 

a) -0-, 
10 b) -NR 4 -, 

c) a bond, or 

d) -(CH2>n-; 

and all other required substituents of formula (I) are 
15 as defined in Claim 2. 

Most preferred compounds of the formula (I) are 
those compounds wherein: 
A is -BY^ 2 ; 
20 Y 1 and Y 2 are -OH; 

Y. 1 and Y 2 can be taken together to form a cyclic boron 

ester where said chain or ring contains from 2 to 

20 carbon atoms and, from 0-3 heteroatoms which can 

be N, S, or 0, 
25 Z is - <CH2)roC0NR*-; 
R 1 is 

a) - (CH2)p-aryl / wherein aryl is phenyl, naphthyl or 
biphenyl substituted with one, two or three 
substituents selected from the group consisting 
30 of: 

halo (F f CI, Br, I), methylenedioxy, -R 8 , 
-NR 8 COR 9 , C2-C6- alkenyl , C2 - - alkynyl , 
- (CH2)w~OR 8 # - (Ci-Cg) -perf luoroalkyl, 
-(CH 2 )wCN, -(CH 2 )wNC, -(CH 2 )wN0 2 , -<CH 2 )wCF3, 
35 -{CH 2 )wS(0) r R 7 , - (CH 2 ) wNR 8 R 9 , -(CH 2 )vCOR 8 , 

- (CH2)wC02R 8 , - (CH2>wCONR 8 R 9 . - (CH2) WSO2NH- (Ci- 



-30- 



WOW/20689 



PCT/DS95/16248 



C6)-alkyl, - (CH2) W S02NH2, - (CH2) W S02NH-C0- (Ci- 
C6)-alkyl, - (CH2) W SQ2NH-C02- (C1-C6) -alkyl, 
- <CH 2 )wNHS0 2 - (Ci-Cg) -alkyl, - (CH 2 ) w NHS0 2 - (Ci* 
C6 ) - perf luoroalkyl , - (CH2) wNHS02 - phenyl , 
5 - (CH2) w NHS02-perfluorophenyl, - (CH2>wCN4H, 

-0(CH 2 ) w CN, -NH(CH 2 )wCN, -S(CH 2 )wCN, - (CH 2 ) W NH- 
CO- (Ci-C6-alkyl) , - (CH 2 ) w NH-CO- <Cj.-C6- 
perf luoroalkyl) , - <CH2) w NH-CO- (C1-C6 -phenyl) , 
- (CH 2 )wNH-C0 2 - (Ci-C 6 -alkyl) , - (CH 2 ) W NH-C02- (Ci« 
10 c 6 -perf luoroalkyl) , or - (CH 2 ) W NH-C02- (Ci-Ce- 

phenyl) ; 

b) heteroaryl, wherein heteroaryl is an 

unsubstituted, monosubstituted or disubstituted 
isoquinolinyl wherein the substituents are members 
15 selected from the group consisting of: 

halo (F, CI, Br, I), -CN, Ci-Ci 0 -alkyl, C3-C8- 
cycloalkyl, C 2 -Ci 0 -alkenyl, C2-Cio-alkynyl, R 8 , 
-OR 8 , -N0 2 , -CF 3 , -S(0) r R 7 , -NR 8 R9, -COR 8 , 
-CO2R 8 ' -C0NR 8 R9, NR 8 COR 9 , NR 8 C0 2 R 9 , 

20 




wherein the ring represented by -J-K-L-M-Q- is a 
25 group selected from: 

1) -N-C(R 1 3)=N-C(R 13 )=N- > 

2) -N-CfR^-CfR") -N=N-, 
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e) 



3) -N-N=C(R 13 ) -N-N-, 

5) -N-C(R 13 )=N-N«=N-, 

€) =C-S-C<R 13 )=C(R 13 ) -CMR")-, or 

7) «=C-0-C(R 13 )=C(R 13 ) -C(R 13 ) = ; 



I 

wherein the ring represented by -C-W-R-T-U-V- is a 
group selected from: 

1) -C=N-C(Rl 3 )=C(R 13 )=C(R 13 ) -C(R13)=C(R 13 ) - 
10 1) -OC(Rl 3 ) -N=C(R 13 ) -C(R 13 )=C(R 13 ) 

2) -OCCRl 3 ) -C(R")=N-C(R 13 )=C(R 13 ) -, 

3) -C=C(Rl 3 ) -N=q(Rl 3 ) -N=C(R 13 )-, 

4) -ON-C(R 13 )=C(R 13 ) -C(R 13 )«N-, or 

5) -C»N-C(R 13 )»N-C(Rl 3 )=C(R 13 ) -; 

IS f) 



•K 



| QNi-fCHa),, 



is as defined above; 



wherein 




g) 



R — W 
U — V 



TV 

r 18 V7^\ R 



R 1B I 



wherein 

20 is as defined above; or 

h) 
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R 2 is 

a) -(C1-C12 alkyl)-x, or 
b) 




-1-(CH2) P -X 



x is 



a) halogen (F, CI, Br, 1), 

b) -CN, 
10 c) -NHR14 

d) -NHC (NH)H, 

e) -NHC(NH)NHRl4 ( 

f) -C(KH)NHRi4, 

g) -OR14, or 

15 h) -SC(=NH)NHRl4. 

R 11 is H; 
R« is 

H, halogen (F, CI, Br, I), -(CH 2 )wN0 2 , (Ci- 
C 6 )alkyl, -<CH 2 ) r -D, - (CH 2 ) w -OR 8 , 

20 - (CH 2 ) w CONR 8 r9, -(CH 2 )wCN, -(CH 2 )wNC, 

-(CH 2 ) w COR 8 , " (CH 2 ) w G0 2 R 8 , -(CH 2 ) w C0 2 R 3 , 
- (CH 2 ) W NR 8 R 3 , - (CH 2 ) w S(0) 2 R 7 , - (CH2wS02NHCO- (CI 
C6) -alkyl. - (CH2) WNHS02 -phenyl - (CH 2 ) w S0 2 NH- (Ci 
C 5 ) -alkyl, - (CH 2 ) w S0 2 NH 2 , - (CH 2 ) w S0 2 NH-C0 2 - (Ci- 

25 C 6 ) -alkyl, - (CH 2 ) w NHS0 2 - (C1-C6) -alkyl. 
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- (CH2)wNHS02- (C1-C6) -perf luoroalkyl , 
-(CH 2 )wCN4H, -0(0=0) - (C1-C5 -alkyl) . -0(CH2)tCN, 
-NH(CH 2 )tCN, -S(CH 2 )tCN, - (CH 2 )wNH-CO- (Ci-C 6 - 
alkyl), - (CH 2 ) w NH-CO- (C1-C6 -perf luoroalkyl) , or 
- (CH 2 )uphenyl wherein the phenyl contains 0-3 
substituents selected from R 18 ; 
R 14 is -H; 

r18 R 19 are independently 

H, halo (F, CI, Br, I), Ci-C6-alkyl, - (CH 2 )w- 
OR 8 , -(CH 2 )wCN, -(CH 2 ) W NC, - (CH 2 ) w N0 2 , 
-(CH2)wS(0) r R 7 , - (CH 2 ) W NR 8 R 9 , - (CH 2 ) w COR 8 , 
- (CH 2 )wC02R 8 , - (CH2)wCONR 8 R 9 , - (CH 2 ) w S0 2 NH- (Ci- 
C5) -alkyl, - (CH2)wS02NH 2 . - (CH2) wS02NH-CO- (Ci- 
Cg) -alkyl. - (CH 2 )wS02NH-C02- (C1-C6) -alkyl, 

- (CH 2 )wNHS02- (C1-C6) -alkyl, - (CH2)wNHS02- (Cj.- 
Cg) -perf luoroalkyl, - (CH 2 ) w NHS0 2 -phenyl, 

- ( CH 2 ) wNHS0 2 -perf luorophenyl , - ( CH2 ) WCN4H, 
-0(C=0) - (C1-C5 -alkyl) , -0(CH2)tCN, -NH (CH2) t^N. 
-S(CH2) tCN, - (CH 2 > w NH-CO- (Ci-C6-alkyl) . 

- (CH2)wNH-C0- (Ci-Cg- perf luoroalkyl) , - (CH2) W NH- 
CO- (C1-C6 -phenyl) , - (CH2)wNH-C0 2 - (Ci-C6-alkyl) , 
- (CH 2 ) W NH-C02- {C1-C6 -phenyl) , or -0 (C=0) phenyl; 
R18 and R19 can be taken together to form a 

methylenedioxy group; 
r20 j_ s selected from the group consisting of: 

(CH2)r-D, or - (Ol2)uPhenyl wherein the phenyl 
contains 0-3 substituents selected from 

and all other required substituents of formula (I) are 
defined as in Claim 3. 

Specifically preferred iare those most preferred 
compounds listed below: 

N 1 - ( 4 - phenylbenzoyl ) - {R) - boroarginine , hydrochloride 
N 1 - (3- phenoxybenzoyl ) - (R) -boroarginine , hydrochloride 
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N l. 
N l. 
N l. 

5 N 1 - 
10 

15 N 1 - 
20 

a*. 
ai_ 

25 

Hi. 

30 

35 N 1 - 



1 - f luorenonyl ) - { R) - boroarginine , hydrochloride 

4 - [1 -butyl] benzoyl) - (R) -boroarginine , hydrochloride 

2 -benzoylbenzoyl ) - (R) -boroarginine , hydrochloride 
5 - phenyl - 2 - f uroyl ) - ( R) - boroarginine , hydrochloride 

3- [tf-benzyloxycarbonyl-N-methylamino] -4- [1-butyl] - 
benzoyl ) - ( R) - boroarginine , hydrochloride 

2 - phenyl - 4 - isoquinoloyl ) - ( R) -boroarginine , 
hydrochloride 

4- cyclohexylbenzoyl) - (R) -boroarginine, 
hydrochloride 

2-methyl-4-phenylbenzoyl) - (R) -boroarginine, 
hydrochloride 

4 -phenyl- 2 -nitrobenzoyl] boroArg, ( + ) -pinanediol 
ester 

4-phenyl-2-fluorobenzoyl]boroArg, ( + ) -pinanediol 
ester 

4 - phenyl - 2 - aminobenzoyl J boroArg , ( + ) - pinanediol 
ester 

4 - phenyl - 2 - (methylsulf onamido ) benzoyl] boroArg , ( + ) - 
pinanediol ester 

4-phenyl-2- (cyanomethylamino) benzoyl] boroArg, (♦) - 

pinanediol ester 
4 - phenyl - 2 - ( cyanomethyl ) benzoyl ] boroArg , ( + ) - 

pinanediol ester 
4 - phenyl - 2 - ( diethylamino ) benzoyl ] boroArg , ( * ) - 

pinanediol ester 
4- [2- (t-butylaminosulfonyl) phenyl] -2-methyl- 

benzoyl] boroArg, (♦) pinanediol ester 
4- [2- (aminosulfonyl) phenyl] -2 -methyl - 

benzoyl] boroArg, (+)pinanediol ester 
4- [2- (methoxycarbonylaminosulfonyl) phenyl] - 2 -methyl - 

benzoyl] boroArg, (+) -pinanediol ester 
4- [2- (t-butylaminosulfonyl)phenyl]benzoyl]boroArg, 

(+) -pinanediol ester 
4- [2- (t-butylaminosulfonyl) phenyl] benzoyl] boroArg-OH 
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N 1 - [4- [2- (n-butoxycarbonylaminosulf onyl) phenyl] -2- 
methyl -benzoyl] boroArg , ( + ) -pinanediol ester 
J/ 1 - [4- [2- (diethylami nosulf onyl ) phenyl] - 2 -methyl - 
benzoyl] boroArg, (+) pinanediol ester 
5 N 1 - [4- [2- (t-butylaminosulf onyl) phenyl] -2-f luoro- 
benzoyl ] boroArg, (+) pinanediol ester 
N 1 - [4- [2- (aminosulf onyl) phenyl] -2-f luoro- 
benzoyl] boroArg, (+) pinanediol ester 
N 1 - [4- [2- (methoxycarbonylaminosulf onyl) phenyl] -2-fluoro- 
10 benzoyl] boroArg, (+) -pinanediol ester 

N 1 - [4- [2- ( t -butylaminosulf onyl ) phenyl] -2-nitro- 

benzoyl] boroArg, ( + ) pinanediol ester 
N 1 - [4- [2- ( ami nosulf onyl ) phenyl] - 2 -nitro -benzoyl] boroArg, 
( + ) pinanediol ester 
15 N 1 - [4 - [2 - (methoxycarbonylaminosulf onyl) phenyl] - 2 -nitro- 
benzoyl] boroArg , ( + ) - pinanediol ester 
N 1 - (3 -phenylbenzoyDboroarg, ( + ) -pinanediol 
N 1 - [4 - (3 -BOCNHphenyl) 2 -methylbenzoyl] boroarg, ( + ) - 
pinanediol 

20 N 1 - (5- phenyl - 2 - f uroyl ) boroarg , ( + ) - pinanediol 
N 1 - ( 5 - phenyl - 2 - thienyl ) boroarg , ( + ) - pinanediol 
N 1 - [4 - (3 -nitrophenyl ) benzoyl] boroarg , ( «■ ) - pinanediol 
JV 1 - [4 - { 3 - aminophenyl ) benzoyl] boroarg , ( + ) - pinanediol 
N 1 - (3-phenylbenzoyl)borolys, ( + ) -pinanediol 

25 N 1 - ( 5 - phenyl - 2 - f uroyl ) boroarg - OH 

- ( 3 - pheny lbenzoyl ) borolrg , (+) -pinanediol 
(R) - [5 -amino- 1- [[ [5- (phenylmethyl) - 1H-1, 2, 4-triazol-l- 

yl] acetyl] amino] -pentyl] boronic acid hydrochloride 
[3aS- [2 (S*) ,3aa,4p,6p]] - (l, 1-dimethylethyl) [3- [5- [[ [4- 

30 [ (amino- iminomethyl) amino] -1- (hexahydro-3a,5,5- 

trimethyl -4,6 -methano- 1,3,2 -benzo- dioxaborol - 2 - 
yl) butyl] amino] carbonyl] - 2 - thienyl] phenyl] carbamate 
hydrochloride 
[3aS- [2 (S*) ,3aa,4P,6P,7aa] ] -N- [5-amino-l- (hexahydro- 

35 3a , 5 , 5 - trimethyl -4,6 - methano -1,3,2 -benzodiaxaborol - 
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2-yl)pentyl] -5- (phenyl -methyl) -3- (2H-tetrazol-5- 
ylmethyl) -ih-1, 2, 4-triazole-l -acetamide 
hydrochloride 

[3aS- [2 (SM ,3aa,4p, 6P,7aa] ] -1- [2- [ [5 - amino- 1- (hexahydro- 
5 3a, 5 , 5 - trimethyl- 4 , 6-methano- 1,3,2 -benzodioxaborol - 

2 -yl) pent yl] amino] -2-oxoethyl] -5- (phenylmethyl) -1H- 
1,2, 4 -triazole- 3 -acetic acid hydrochloride i:i with 
[3aS- [2(S*) .3aa,4P,6p,7ao]) -l-l2- [[S-amino-l- 

(hexahydro- 3a, 5 , 5- trimethyl- 4 , 6-methano- l ,3,2- 
10 benzodioxaborol - 2 -yl) pentylj amino] - 2 -oxoethyl] -3 - 

(phenylmethyl) -ih-1, 2, 4 -triazole-5- acetic acid 
hydrochloride 
[3aS- [2 (S*) ,3aa,4P,6P,7aa]] -methyl 1- [2- t [5-amino-l- 
( hexahydr o - 3 a , 5 , 5 - trimethyl -4,6- methano -1,3,2- 
15 benzodioxaborol - 2 - yl ) pentyl ] - amino] - 2 - oxoethyl ] - 5 - 

(phenylmethyl ) - 1H- 1 , 2 , 4 - triazole - 3 - acetate 
hydro chloride 
I3as- [2<S*) ,3aa,40,6p',7aa]] -methyl 1- [2- [ [5 -amino- 1- 
(hexahydro - 3a, 5 , 5 - trimethyl -4,6 -methano- 1,3,2- 
20 benzodioxaborol- 2 -yl) pentyl] -amino] -2-oxoethyl] -3- 

(phenylmethyl ) - 1H- 1 , 2 , 4 - triazole- 5 - acetate 
hydrochloride 
[3aS- I2(S*) ,3aa,4P,60,7aa]] -N- 15 -amino- 1 - (hexahydro- 

3a , 5 , 5 - trimethyl -4,6- methano -1.3,2- benzodioxaborol - 
25 2-yl)pentyl] -3-phenyl-5- (phenyl -methyl) -1H-1,2,4- 

triazole-l- acetamide hydrochloride 
(R)- [5-amino-l- t [ [3 -phenyl- 5- (phenylmethyl) -lH-l.2,4- 
triazol - 1 - yl] acetyl] - amino] pentyl] boronic acid 
hydrochloride 

30 [3aS- 12 (S*) ,3aa,4p,6P,7aa]] -N- [5-amino-l - (hexahydro- 

3a, 5 , 5 - trimethyl - 4 , 6-methano -1,3,2 -benzodioxaborol - 
2-yl)pentyl] -3- (3 -nitro- phenyl) -5- (phenylmethyl) - 
1H- 1 , 2 , 4 - triazole - 1 -acetamide hydrochloride 
[3aS- [2(S*) ,3aa,4p,6p,7aa]] -N- (4- [ (aminoiminomethyl) - 

35 amino] -l- (hexahydro-3a,5,5-trimethyl-4,6-methano- 

1,3,2 -benzodioxaborol- 2 -yl) butyl) - 3 - (3 - 
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nitrophenyl ) - 5 - (phenylmethyl ) - 1H- 1 , 2 , 4 - triazole - l - 
acetamide hydrochloride 
[3aS- [2<S*) , 3aot, 40, 60, 7a(X] ] -N- [5-amino-l- (hexahydro- 

3a , 5 , 5 - trimethyl - 4 , 6 -methano -1,3,2- benzodioxaborol - 
5 2-yl)pentyl] -3, 5 -bis (phenyl -methyl) -1H-1,2,4- 

triazole- 1- acetamide hydrochloride 
[3aS- [2(S*) ,3aa,40,6P,7aa] ] -N- [4- [ (aminoiminomethyl) - 

amino] -l- (hexahydro- 3a, 5, 5-trimethyl-4 , 6-methano- 

1,3,2 -benzodioxaborol- 2 -yl) butyl] -3,5- 

10 bis (phenylmethyl ) - 1H- 1 , 2 , 4 - triazole - 1 - acetamide 

hydrochloride - 
[3aS- [2(S*) ,3aa,4P,6P,7aa]] -N- [5-amino-l- (hexahydro- ^ / 

3 a , 5', 5 - trimethyl -4,6- methano -1,3,2- benzodioxaborol - 

2 -yl) pentyl] - 3- (phenylmethyl) - 1H- 1, 2, 4 -triazole- 1- 
15 acetamide 

(R) - [5-amino-l- [ [ [3- (phenylmethyl) -1H-1,2, 4-triazol-l- 

yl] acetyl] amino] -pentyl] boronic acid hydrochloride 
[3aS- [2(S*) ,3aa,4p,6P,7aa]]-N- [5-amino-l- (hexahydro- 

3a , 5 , 5 - trimethyl -4,6 -methano -1,3,2 -benzodioxaborol - 
20 2 -yl) pentyl] - 5 -methyl - 3 - (phenylmethyl) - 1H- 1 , 2 , 4 - 

triazole- 1- acetamide hydrochloride 
[3aS- [2 (R*) ,3aa,4P, 6p] ] -N- [5-amino-l- (hexahydro -3a, 5, 5- 

tri -methyl -4,6 -methano- 1,3,2 -benzodioxaborol - 2 - 

yl) pentyl] - 5 - [ (phenyl -methoxy) methyl] - 3 - ^) 

25 (phenylmethyl) - 1H - 1,2, 4- triazole -1 -acetamide 

hydrochloride 
[3aS- [2 (S*) ,3aa,4P,6p,7aa] ] -N- [5-amino-l- (hexahydro- 

3a , 5 , 5 - trimethyl -4,6- methano -1,3,2- benzodioxaborol - 
2 -yl) pentyl] -5- (cyanomethyl) - 3- (phenylmethyl) -1H- 
30 1,2,4- triazole - 1 - acetamide hydrochloride 

[3aS- [2{S*> ,3aa,4p,6p,7aa]] -N- [5-amino-l- (hexahydro- 

3a , 5 , 5 - trimethyl -4,6 -methano -1,3,2 -benzodioxaborol - 
2 -yl) pentyl] - 3- (phenylmethyl) - 5 -propyl- 1H- 1,2,4 - 
triazole- 1- acetamide hydrochloride 
35 [3aS- [2(S*) ,3aa,4P,6P,7aa]] -N- [5-amino-l - (hexahydro- 

3a, 5 , 5 - trimethyl - 4 , 6 - methano -1,3,2 - benzodioxaborol - 
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2-yl) pentyl] -5 -phenyl- 3- (phenylmethyl) -1H-1,2,4- 

triazole - 1 - acetamide hydrochloride 
(R) - [5 - amino- 1 - [ [ [5 -methyl - 3 - (phenylmethyl ) - 1H- 1 . 2 , 4 - 

triazol- 1 -yl] acetyl] -amino] pentyl] boronic acid 
5 hydrochloride 

[3aS- [2 (S*) ,3act,4p, 6P,7aa]] -N- [5-amino-l- (hexahydro- 

3a , 5 , 5 - trimethyl -4,6 -methano -1,3,2 -benzodioxaborol - 

2 - yl ) pentyl ] - 3 - phenyl - 1H- 1 , 2 , 4 - triazole - 1 - acetamide 

hydrochloride 

10 [3aS- [2(S*) ,3aa,4p\60,7aa]] -N- [5-amino-l- (hexahydro- 

3a, 5 , 5 - trimethyl -4,6 -methano -1,3,2 -benzodioxaborol - 
2 - yl) pentyl ] - 5 -methyl - 3 -phenyl - 1H- 1.2,4- triazole - 1 - 
acetamide hydrochloride 
[3aS- (2(S*) ,3aa,4P,6p,7aa]] -N- [5-amino-l- (hexahydro- 

15 3a , 5 , 5 - trimethyl -4,6- methano -1,3,2- benzodioxaborol - 

2-yl)pentyl] -5- (2 -phenyl -ethyl) -1H-1, 2, 4-triazole- 

1 - acetamide 

(R) - [5-amino-i- [[[5- (2-phenylethyl) -1H-1, 2, 4- triazol- 1- 
yl] acetyl] amino] -pentyl] boronic acid hydrochloride 
20 [3aS- [2(SM ,3aa, 4P, 6p,7aa] ] -N- [5-amino-l- (hexahydro- 

3a r 5 , 5 - trimethyl -4,6 -methano -1,3,2 - benzodioxaborol - 

2 -yl) pentyl ] - 3 , 5 -bis ( 2 - phenyl - ethyl ) - 1H- 1 , 2 , 4 - 
triazole- 1- acetamide hydrochloride 

<R) - [5-amino-l- [ [ [3, 5 -bis (2-phenylethyl) -1H-1,2,4- 
25 triazol- 1-yl] acetyl] amino] -pentyl] boronic acid 

hydrochloride 
[3aS- 12(S*) ,3aa,40,6P,7aa]] -N- [5 -amino- 1- (hexahydro- 

3a, 5 , 5-trimethyl- 4 , 6-methano- l , 3 , 2- benzodioxaborol - 

2 -yl) pentyl] -3- (2-phenylethyl) -1H-1, 2, 4 -triazole- 1- 
30 acetamide 

(R) - [5-amino-l- [[ [3- (2-phenylethyl) -1H-1,2, 4 -triazol- 1- 

yl] acetyl] amino] -pentyl] boronic acid hydrochloride 
[3aS- [2(s*) ,3aa,4p,6p,7aa]] -N- [5-amino-l- (hexahydro- 

3a, 5 , 5 - trimethyl -4,6 -methano- 1,3,2 - benzodioxaborol - 
35 2-yl)pentyl] -3 - (3 -phenyl -propyl) -1H-1, 2, 4-triazole- 

1- acetamide 
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(R) - [5-amino-l- [[[5- (3-phenyipropyl) -1H-1,2, 4-triazol-l- 
yl] acetyl] amino] -pentyllboronic acid hydrochloride 
(R) - [5-amino-l- [[13- (3-phenylpropyl) -1H-I,2 f 4-triazol-l- 
yl] acetyllamino] -pentyllboronic acid hydrochloride 
5 [3aS- [2{S*) ,3aa,4P,6p,7aa]]-N- [5-amino-l- (hexahydro- 

3a r 5 , 5 - trimethyl - 4 , 6 -methano - 1 , 3 , 2 - benzodioxaborol - 
2-yl) pentyl] -1,5-bis (phenyl -methyl) -1H-1,2,4- 
triazole-3-acetamide hydrochloride 2:8 with <R) - 
[5-amino-l- [[[1,5-bis (phenylmethyl) -1H-1,2,4- 
10 triazol-3-yl] acetyl] amino] -pentyllboronic acid 

hydrochloride 
[3aS- [2(S*) ,3aa,4p,6P,7aall -N- [5-amino-l- (hexahydro- 

3a , 5 , 5 - trimethyl - 4 , 6 -methano -1,3,2- benzodioxaborol - 
2-yl)pentyl] -4-methyl-2-phenyl-5- 
15 pyrimidinecarboxamide hydrochloride 

[3aS- [2(S*) ,3aa,4P,6p,7aa]]-N- [5-amino-l- (hexahydro - 

3 a , 5 , 5 - trimethyl -4,6 -methano -1,3,2 - benzodioxaborol - 
2-yl)pentyl] -2, 4- diphenyl- 5 -pyrimidinecarboxamide 

hydrochloride 
20 [3aS-[2(S*),3aa,4P,6P,7aa]]-N-[4- 

[ ( amimoiminomethyl ) amino] - 1 - (hexahydro - 3a , 5 , 5 - 

trimethyl-4 , 6-methano- 1 ,3,2 -benzodioxaborol- 2 -yl) - 

butyl ] - 4 -methyl - 2 - phenyl - 5 - pyrimidinecarboxamide 

hydrochloride 

25 [3aS- [2(S*) ,3(X,4fl,6P,7aa]] -N- [5-amino-l- (hexahydro- 

3a , 5 , 5 - trimethyl -4,6 -methano -1,3,2- benzodioxaborol - 
2 - yl ) pentyl ] - 6 - phenyl - 3 - pyridinecarboxamide 
hydrochloride 
(R) - [5-amino-l- [ [ (6-phenyl-3- 

30 pyridinyl) carbonyl] amino] pentyl] boronic acid 

dihydrochloride 

Illustrative of the compounds of this invention are 
the following: 

35 
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N 1 - (4-phenylbenzoyl) - (R) -boroarginine (+) -pinanediol, 
bisulfite 

N x - (3 -phepylbenzoyl) - { R) -boroarginine ( +) - pinanediol , 
bisulfite 

5 N 1 - (3-phenoxybenzoyl) • (R) -boroarginine (♦) -pinanediol, 
bisulfite 

N 1 - (4- [4 -pyridyl] benzoyl) - (R) -boroarginine (+) - 

pinanediol , bisulf it e 
N 1 - (2-benzoylbenzoyl) - (H) -boroarginine (+) -pinanediol, 
10 bisulfite 

JV 1 - (3-benzoylbenzoyl) - (R) -boroarginine (+) -pinanediol, 

bisulfite 

N x - (4-benzoylbenzoyl) - (R) -boroarginine (+) -pinanediol, 
bisulfite 

15 N 1 - (3- [tf-benzyloxycarbonyl] aminobenzoyl) - (R) - 
boroarginine ( ♦) -pinanediol, bisulfite 
N 1 - (3- [2\T- benzyloxycarbonyl- 17- methyl] aminobenzoyl) - (R) - 

boroarginine (♦) -pinanediol, bisulfite 
N 1 - (4 - ethylbenzoyl) - (R) -boroarginine ( -0 -pinanediol, 
20 bisulfite 

N 1 - (4-n-propylbenzoyl) - (R) -boroarginine ( +) -pinanediol, 
bisulfite 

jW 1 - (4-isopropylbenzoyl) - (R) -boroarginine ( +) -pinanediol, 
bisulfite 

25 N 1 - (4 -n-butylbenzoyl) - (R) -boroarginine ( ♦) -pinanediol , 
bisulfite 

N 1 - (4 - tert- but ylbenzoyl) - ( R) -boroarginine ( +) - 

pinanediol, bisulfite 
N 1 - (4 -n-hexylbenzoyl) - (JR) -boroarginine ( +) -pinanediol , 
30 bisulfite 

jy*- (4-cyclohexylbenzoyl) - (J*) -boroarginine (♦) - 

pinanediol, bisulfite 
N x - (2- [W- (2 - phenyl ethyDcarbonyl] aminobenzoyl) - (R) - 

boroarginine (+) -pinanediol, bisulfite 
35 N 1 - (4-n-butyloxybenzoyl) - (R) ~ boroarginine (+) - 

pinanediol , bisulfite 
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N 1 - (4- [JV-cyclopropylcarbonyll aminobenzoyl) - (R) - 

boroarginine <+) -pinanediol, bisulfite 
N 1 - (4- [W-cyclohexylcarbonyHaminobenzoyD - (£) - 
boroarginine (+) -pinanediol, bisulfite 
5 N 1 - (4- IN- (4-mettioxy) benzoyl] aminobenzoyl) - (R) - 
boroarginine (+) -pinanediol, bisulfite 
N 1 - (4- [4 - methoxy] phenylbenzoyl ) - (R) -boroarginine ( ♦) - 

pinanediol , bi sulf ite 
N 1 - (2- [2 -phenyl] benzyloxycarbonylbenzoyl) - (R) - 
1 o boroarginine ( + ) - pinanediol , bi sul f ite 

N 1 - (2- [ 1 - naphthy 1 ] benzoyl ) - {R) - boroarginine ( + ) - 

pinanediol , bisulfite 
N 1 - (4- [4 -carboxy] phenylbenzoyl) - (R) -boroarginine ( +) - 
pinanediol , bisulfite 
IS N 1 - (4 -phenylbenzoyl) - (R) -borothioarginine (+) - 
pinanediol , hydrobromide 
N 1 - ( 3 -phenylbenzoyl) - {R) -borothioarginine ( *) - 

pinanediol , hydrobromide 
N 1 - (3-phenoxybenzoyl) - (R) -borothioarginine (+) - 
20 pinanediol, hydrobromide 

N 1 - (2- benzoylbenzoyl ) - { JR) - borothioarginine ( ♦) - 

pinanediol, hydrobromide 
N 1 - ( 3 - benzoylbenzoyl ) - (fl) -borothioarginine ( +) - 
pinanediol f hydrobromide 
25 N 1 - (4 -benzoylbenzoyl) - (R) -borothioarginine (+) - 
pinanediol , hydrobromide 
N 1 - (3- [tf-benzyloxycarbonyl] aminobenzoyl) - (R) - 

borothioarginine ( + ) - pinanediol , hydrobromide 
N 1 - (3- [tf-benzyloxycarbonyl-W-methyl] aminobenzoyl) - {R) - 
3 0 borothioarginine ( ♦) -pinanediol , hydrobromide 

N 1 - (4 - ethylbenzoyl ) - {R) -borothioarginine ( +) -pinanediol , 

hydrobromide 
N 1 - (4-n-propylbenzoyl) - (R) -borothioarginine (+) - 
pinanediol > hydrobromide 
35 N 1 - (4-isopropylbenzoyl) - (R) -borothioarginine (♦) - 
pinanediol , hydrobromide 
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Nlm (4-n-butylbenzoyl) - (R) -borothioarginine ( +) - 

pinanediol , hydrobromide 
N 1 - (4- tert-butylbenzoyl) - (R) -borothioarginine (♦) - 
p inan ediol , hydrobromide 
5 N 1 - (4-n-hexylbenzoyl) - (R) -borothioarginine ( ♦) - 
pi nan ediol , hydrobromide 
N 1 - (4 - cyclohexylbenzoyl) - ( R) -borothioarginine ( +) - 

pinanediol, hydrobromide 
J**- (2- IN- (2-phenylethyl) carbonyl) aminobenzoyl) - (R) - 
10 borothioarginine ( +) -pinanediol , hydrobromide 

N 1 - <4-n-butyloxybenzoyl) - (R) -borothioarginine <+) - 

pinanediol, hydrobromide 
N 1 - (4- [tf-cyclopropyl carbonyljaminobenzoyl) - (J*) - 

borothioarginine ( + ) - pinanediol , hydrobromide 
15 n*- (4- [W-cyclohexylcarbonyl] aminobenzoyl) - (R) - 

borothioarginine (+) -pinanediol, hydrobromide 
AT 1 - (4- [N- (4 -methoxy) benzoyl] aminobenzoyl) - (R) - 

borothioarginine ( +) - pinanediol , hydrobromide 
W*- (4- [4 -methoxy] phenylbenzoyl) - (R) -borothioarginine 
20 ( + > - p in a n ediol , hydrobromide 

N 1 - {2- [2 -phenyibenzyloxycarbonyl] benzoyl) - (R) - 

borothioarginine (+) -pinanediol, hydrobromide 
(2- [1-naphthyl] benzoyl) - (R) -borothioarginine (+)- 
pi nan ediol , hydrobromide 
25 N 1 - ( 4 - [ 4 - carboxy ] phenylbenzoyl ) - (J?) - borothioarginine 
(*) -pinanediol, hydrobromide 
N x - ( [2 -anthraquinonyl] carbonyl) - (R) -boroarginine ( +) - 

pinanediol , bisulfite 
N x - ( [2 -dioxothioxanthinonyl] carbonyl) - (K) -boroarginine 
30 ( +) -pinanediol, bisulfite 

N 1 - ( [2 -anthraquinonyl] carbonyl) - (R) - borothioarginine 

(+) -pinanediol, hydrobromide 
N 1 - ( [2 -dioxothioxanthinonyl] carbonyl) - (R) - 

borothioarginine (+) -pinanediol, hydrobromide 
35 «*- ( [2 -f luoren-9-onyl) carbonyl) - (R) -borothiohomoarginine 
(+) -pinanediol, hydrobromide 



-43- 



WO 96/20689 



PCT/DS95/16248 



N 1 - ( [2-fluoren-9-onyl) carbonyl) - (R) -boroarginine (+) - 

pinanediol, bisulfite 
N 1 - ( [2-f luoren-9-onyl) carbonyl) - (R) -borothioarginine 

( +) - pinanediol , hydrobromide 
5 N 1 - ( [3-f luoren-9-onyl] carbonyl) - (R) -borothioarginine 

( ♦) - pinanediol , hydrobromide 
N 1 - ( [3 - f luoren- 9 -onyl] carbonyl) - <R) -boroarginine ( +) - 

pinanediol , bisulfite 
N 1 - ( [4 -fluoren-9 -onyl] carbonyl) r (R) -borothioarginine 
X 0 ( +) -pinanediol , hydrobromide 

»*- ( [4-f luoren- 9 -onyl] carbonyl) - (R) -boroarginine (+) - 

pinanediol , bisulfite 
N 1 - (1 -naphthoyl) - (R) -borothioarginine ( +) -pinanediol f 

hydrobromide 

15 tf 1 - ( 1 -naphthoyl) - (R) -boroarginine ( +) -pinanediol , 
bisulfite 

N 1 - (2- methyl - 4 - phenyl - 5 - methoxybenzoyl ) - ( R) - 

borothioarginine ( ♦) - pinanediol , hydrobromide 
N 1 - (2-methyl-4-phenyl-5-carboxamidobenzoyl) - (R) - 
20 borothioarginine (+) -pinanediol, hydrobromide 

N±- (2- methyl - 4 - phenyl - 5 - f luorobenzoy 1 ) - ( R) - 

borothioarginine { +) - pinanediol , hydrobromide 
#4- (2-methyl-4-phenyl-5-trif luoromethylbenzoyl) - (R) - 
borothioarginine (♦) -pinanediol, hydrobromide 
25 N 1 - (2- methyl - 4 - phenyl - 5 - chlorobenzoyl ) - ( R) - 

borothioarginine (+) -pinanediol, hydrobromide 
N 1 - (2-methyl-4-phenyl-5-hydroxybenzoyl) - (R) - 

borothioarginine (♦) -pinanediol, hydrobromide 
(2-methyl-4- [4 -carboxy] phenyl -5 -methoxybenzoyl) - (R) - 
3 o borothioarginine ( ♦) - pinanediol , hydrobromide 

N 1 - (2-methyl-4- [4 -carboxy] phenyl- 5- carboxamidobenzoyl) - 
(R) -borothioarginine {>) -pinanediol, hydrobromide 
N 1 - (2-methyl-4- [4 -carboxy] phenyl-5-fluorobenzoyl) - (R) - 
borothioarginine ( +) - pinanediol , hydrobromide 
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N 1 - (2 -methyl -4- l4-carboxy]phenyl-5- 

trif luoromethylbenzoyl) - (R) -borothioarginine ( +) - 

pinanedlol , hydrobromide 
N x - (2 -methyl -4- [4 - carboxy] phenyl - 5 - chlorobenzoyl ) - (R) - 

boro thioarg i n i n e (+) -pinanedlol, hydrobromide 
N 1 - (2 -methyl -4- [4 - carboxy] phenyl - 5 - hydroxybenzoyl ) - (R) - 

borothioarginine ( ♦) -pinanedioi , hydrobromide 
- ( 2 - methyl - 4 - phenyl - 5 - me thoxybenzoyl ) - (R) -boroarginine 
( ♦) -pinanedioi, bisulfite 
N 1 - (2 -methyl -4 -phenyl- S-carboxamidobenzoyl) - {R) - 

boroarginine ( ♦) - pinanedioi , bisulfite 
N 1 - (2-methyl-4-phenyl-5-fluorobenzoyl) - (R) -boroarginine 

( +) -pinanedioi/ bisulfite 
N 1 - (2 -methyl -4 -phenyl -5 -tr if luoromethylbenzoyl) - (R) - 

boroarginine ( +) -pinanedioi , bisulfite 
N 1 - (2 -methyl -4 -phenyl -5 -chlorobenzoyl) - (R) -boroarginine 

( ♦) -pinanedioi, bisulf ite 
W 1 - (2 -methyl -4 -phenyl -5 -hydroxybenzoyl) - (R) -boroarginine 

( +) -pinanedioi, bisulfite 
N 1 - (2 -methyl- 4- [4 -carboxy] phenyl -5 -me thoxybenzoyl) - (R) - 

boroarginine (♦) -pinanedioi, bisulfite 
N 1 - { 2 - methyl - 4 - [4 - carboxy] phenyl - 5 - carboxamidobenzoyl ) - 

(R) -boroarginine (+) -pinanedioi, bisulfite 
N x - (2 -methyl- 4- [4 -carboxy] phenyl-5-f luorobenzoyl) - (R) - 

boroarginine (+) -pinanedioi, bisulfite 
H 1 ' ( 2 -methyl - 4 - [4 - carboxy] phenyl- 5 - 

trif luoromethylbenzoyl) - (R) -boroarginine ( +) - 

pinanedioi, bisulfite 
N 1 - (2 -methyl -4- [4 -carboxy] phenyl- 5 -chlorobenzoyl) -.(J!) - 

boroarginine (♦) -pinanedioi, bisulfite 
N 1 - (2 -methyl -4- [4 -carboxy] phenyl- 5 -hydroxybenzoyl) - (R) - 

boroarginine ( ♦) -pinanedioi , bisulfite 
N 1 - (2- [5 -phenyl] furylcarbonyl) - (R) -boroarginine (+) - 

pinanedioi, bisulfite 
N 1 - { 2 - [ 5 - phenyl ] thiophen - ylcarbonyl ) - (R) - boroarginine 

(+) -pinanedioi, bisulfite 
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N x - (2- [5-phenyl] furylcarbonyl) - [R) -borothioarginine (+) - 

pinanediol , hydrobromide 
N 1 - (2- [5-phenyl] thiophen-ylcarbonyl) - (R) - 

borothioarginine ( + ) - pinanediol , hydrobromide 
5 N x - (3- [6 -phenyl] pyridylcarbonyl) - (R) -boroarginine (+) - 
pinanediol, bisulfite 
N x - (3- [5 -benzyloxy] pyridylcarbonyl) - (R) -boroarginine 

( + ) - pinanediol , bisulf i t e 
N 1 - (3- [6 -phenyl] pyridylcarbonyl) - (R) -borothioarginine 
10 (+) -pinanediol, hydrobromide 

N x - (3- [5 -benzyloxy] pyridylcarbonyl) - (R) -borothioarginine 

( + ) - pinanediol , hydrobromide 
N x - (2-benzopyronylcarbonyl) - (P) -boroarginine ( *) - 
pinanediol , bisulfite 
15 N 1 - (2-benzopyronylcarbonyl) - {R) -borothioarginine ( +) - 
pinanediol , hydrobronjide 
N x - (3 - isoquinolinylcarbonyl) - {R) -boroarginine ( *) - 

pinanediol , bisulf it e 
N x - (2 -pheriyl- 4 -isoquinolinylcarbonyl) - (R) -boroarginine 
20 (+) -pinanediol, bisulfite 

N 1 - ( 3 - isoquinolinylcarbonyl ) - ( R) -borothioarginine ( ♦) - 

pinanediol , hydrobromide 
N 1 - (2 -phenyl -4 -isoquinolinylcarbonyl) - (R) - 

borothioarginine ( + ) - pinanediol , hydrobromide 
25 N x - ( 2 - isoquinolinylcarbonyl) - {R) -boroarginine ( ♦) - 
pinanediol, bisulfite 
N x - (2 - isoquinolinylcarbonyl) - (R) -borothioarginine ( +) - 

pinanediol , hydrobromide 
N x - ( 4 - phenylbenzoy 1 ) - (R) - boroarginine , hydrochloride 
30 N x - { 3 - phenylbenzoy 1 ) - ( R) - boroarginine , hydrochloride 
N x - (3-phenoxybenzoyl) - (R) -boroarginine, hydrochloride 
N x - (4- [4 -pyridyl] benzoyl) - (R) - boroargi n i n e , 
hydrochloride 

N x - (2-benzoylbenzoyl) - (R) -boroarginine, hydrochloride 
35 N 1 - (3- benzoy lbenzoyl ) - (R) - boroarginine , hydrochloride 
N x - (4 -benzoy lbenzoyl) - {R) -boroarginine, hydrochloride 
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Nl ~ < 3 " [tf-benzyloxycarbonyl) aminobenzoyl) - { R) - 

boroarginine, hydrochloride 
N i- ( 3 . [tf-benzyloxycarbonyl-J7-methyl] aminobenzoyl) - (R) - 

boroarginine , hydrochloride 
5 N 1 - (4-ethylbenzoyl) - (R) -boroarginine, hydrochloride 
jgri. (4-n-propylbenzoyl) - (R) -boroarginine, hydrochloride 
N*- (4-isopropylbenzoyl) - (R) -boroarginine, hydrochloride 
N x - (4- tert-butylbenzoyl) - (R) -boroarginine, 

hydrochloride 

10 (4-n-hexylbenzoyl) - (R) -boroarginine, hydrochloride 

N 1 - (4-cyclohexylbenzoyl) - (R) -boroarginine, 

hydrochloride 
N 1 - (2- [JV- (2 -phenylethyl) carbonyl] aminobenzoyl) - (R) - 
boroarginine , hydrochloride 
15 N 1 - (4-n-butyloxybenzoyl) - (R) -boroarginine, 
hydrochloride 
N x - (4- [W-cyclopropylcarbonyl] aminobenzoyl) - (R) - 

boroarginine, hydrochloride 
N 1 - (4- [N-cyclohexylcarbonyl] aminobenzoyl) - (R) - 
20 boroarginine, hydrochloride 

N 1 - (4- [N- (4 -methoxy) benzoyl] aminobenzoyl) - {R) - 

boroarginine , hydrochloride 
N 1 - {4 - [4 -methoxy) phenylbenzoyl ) - (R) -boroarginine , 
hydro chloride 
25 N x - ( 2 - [ 2 - phenyl ] benzyloxycarbonylbenzoyl ) - ( R) - 
boroarginine, hydrochloride 
tf 1 - (2- [1-naphthyl] benzoyl) - (R) -boroarginine, 

hydrochloride 
Nlm U- t4 -carboxy] phenylbenzoyl) - (R) -boroarginine, 
30 hydrochloride 

N 1 - < [2- anthraquinonyl] carbonyl) - (R) -boroarginine, 
hydrochloride 

W 1 - ( [2 -dioxothioxarithinonyl] carbonyl) - (R) -boroarginine, 
hydrochloride 

35 W*- ( [2 -f luoren-9-onyl] carbonyl) - (R) -boroarginine, 
hydrochloride 
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N 1 - { [3-f luoren-9-onyl] carbonyl) - (R) -boroarginine, 

hydrochloride 
N 1 - ( 1 -naphthoyl) - (J?) -boroarginine , hydrochloride 
N 1 - ( [4 -fluoren- 9 -onyl] carbonyl) - (R) -boroargi nin e, 
5 hydrochloride 

N 1 - { 2 - methyl - 4 - phenyl - 5 - methoxybenzoyl ) - (R) - 

boroarginine , hydrochloride 
N*- (2-methyl-4-phenyl-5-carboxamidobenzoyl) - {R) - 
boroarginine , hydrochloride 
10 N 1 - (2-methyl-4-phenyl-5-fluorobenzoyl) - (R) -boroarginine, 
hydro chloride 
N 1 - (2- methyl - 4 - phenyl - 5 - trif luoromethylbenzoyl ) - ( R) - 

boroarginine, hydrochloride 
tfi- <2-methyl-4-phenyl-5-chlorobenzoyl) - (R) -boroarginine, 
15 hydrochloride 

N 1 - (2-methyl-4-phenyl-5-hydroxybenzoyl) - (R) - 

boroarginine , hydrochloride 
N x - (2-xuethyl-4- [4-carboxy] phenyl -5 -methoxybenzoyl) - (R) - 
boroarginine , hydrochloride 
20 N x - (2 -methyl -4- [4 - carboxy] phenyl - 5 - carboxamidobenzoyl ) - 
{R) -boroarginine, hydrochloride 
N 1 - (2-methyl-4- [4 - carboxy] phenyl-5-fluorobenzoyl) • (R) - 

boroarginine , hydrochloride 
N x - (2-methyl-4- [4-carboxy] phenyl-5- 
25 trif luoromethylbenzoyl ) - (JO -boroarg in i n e , 

hydrochloride 

N 1 - (2- methyl - 4 - [ 4 - carboxy] phenyl - 5 - chlorobenzoyl ) - ( R) - 

boroarginine , hydrochloride 
N 1 - (2 -methyl- 4- [4-carboxy] phenyl -5 -hydroxybenzoyl) - (R) - 
3 0 boroarginine , hydrochloride 

N 1 - (2- [5 -phenyl] furylcarbonyl) - (JO -boroarginine, 

hydrochloride 

N 1 - (2- [5 -phenyl] thiophen-ylcarbonyl) - (R) -boroarginine, 
hydrochloride 
35 N 1 - (2- benzopyronylcarbonyl ) - ( R) -boroarginine , 
hydrochloride 
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N 1 - (2-isocjuinolinylcarbonyl) - (R) -boroargihine, 

hydrochloride 
N x - (3-isoquinolinylcarbonyl) - (R) -boroarginine, 

hydrochloride 

5 N*- (2-phenyl-4-isoQuinolinylcarbonyl) - (R) -boroarginine, 
hydrochloride 
N x - (4-phenylbenzoyl) • (J*) -borothioarginine, 

hydrochloride 
N 1 - (3-phenylbenzoyl) - (R) -borothioarginine,' 
10 hydrochloride 

N 1 - (3-phenoxybenzoyl) - (R) -borothioarginine, 

hydrochloride 
N 1 - (2 -benzoylbenzoyl) - (R) -borothioarginine, 
hydrochloride 
15 { 3 -benzoylbenzoyl) - (J2) -borothioarginine , 

hydrochloride 
N 1 - (4 -benzoylbenzoyl) - (R) -borothioarginine, 

hydrochloride 
W 1 - (3- [itf-benzyloxycarbonyl] aminobenzoyl) - (R) - 
20 borothioarginine, hydrochloride 

N± ~ (3- tW-benzyloxycarbonyl-JAr-methyl] aminobenzoyl) - (R) - 

borothioarginine , hydrochloride 
N 1 - { 4 - ethylbenzoyl ) - ( R) - borothioarginine , hydrochloride 
N 1 - ( 4 - n - propylbenzoyl ) - { R) - borothioarginine , 
25 hydrochloride 

W*- (4-isopropylbenzoyl) - {R) -borothioarginine, 

hydrochloride 
N x„ (4-n-butylbenzoyl) - (R) -borothioarginine, 
hydrochloride 
30 N x - (4 - tert-butylbenzoyl) - (R) -borothioarginine, 
hydro chl or ide 
N 1 - (4 -n-hexylbenzoyl) - (R) -borothioarginine , 

hydrochloride 
N 1 - ( 4 - cyclohexylbenzoyl ) - (R) - borothioarginine , 
35 hydrochloride 
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N x - (2- [N- (2 -phenylethyl) carbonyl] aminobenzoyl) - (R) - 

borothioarginine , hydrochloride 
N 1 - (4-n-butyloxybenzoyl) - (K) -borothioarginine, 
hydrochloride 
5 N 1 - (4- [tf-cyclopropylcarbonyl] aminobenzoyl) - (R) - 
borothioarginine , hydrochloride 
N 1 - (4- [N-cyclohexylcarbonyl] aminobenzoyl) - (*) - 

borothioarginine, hydrochloride 
//i- <4- [n- {4 -methoxy) benzoyl] aminobenzoyl) - (R) - 
10 borothioarginine, hydrochloride 

#1- (4- [4 -methoxy] phenylbenzoyl) - (R) -borothioarginine, 

hydrochloride 
N 1 - (2- [2 -phenylbenzyloxycarbonyl] benzoyl) - (£) - 
borothioarginine, hydrochloride 
15 N 1 - (2- [1-naphthyl] benzoyl) - (R) -borothioarginine, 
hydrochloride 
W 1 - (4- [4 - carboxy] phenylbenzoyl ) - (K) -borothioarginine, 

hydrochloride 
N 1 - ( [2 -anthraquinonyl] carbonyl) - (J*) -borothioarginine, 
20 hydrochloride 

N x - ( [2-dioxothioxanthinonyl] carbonyl) - (R) - 

borothioarginine , hydrochloride 
If 1 - ( [2-fluoren-9-onyl]carbonyl) - <«) - 

borothiohomoarginine , hydrochloride 
25 - ( [ 2 - f luor en - 9 - onyl ] carbonyl ) - ( R) - borothioarginine , 
hydrochloride 
N 1 - ( [3 -f luor en -9 -onyl] carbonyl) - {R) -borothioarginine, 

hydrochloride 
N 1 - ( [4 -fluoren- 9 -onyl] carbonyl) - (H) -borothioarginine, 
30 hydrochloride 

(l-naphthoyl) - {R) -borothioarginine, hydrochloride 
N ±- (2-methyl-4-phenyl-5-methoxybenzoyl) - (R) - 

borothioarginine , hydrochloride 
N 1 - (2-methyl-4-phenyl-5-carboxamidobenzoyl) - (R) ■ 
35 borothioarginine, hydrochloride 
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N 1 - (2 -methyl -4-phenyl-5-f luorobenzoyl) - (R) - 

borothioarginine, hydrochloride 
N 1 - (2-methyl-4-phenyl-5-trifluoromethylbenzoyl) - (JR) - 
borothioarginine , hydrochloride 
5 N 1 - ( 2 -methyl - 4 - phenyl - 5 - chlorobenzoyl ) - (K) - 
borothioarginine , hydrochloride 
(2-methyl-4-phenyl-5-hydroxybenzoyl) - (K) - 
borothioarginine , hydrochloride 
N 1 - (2 -methyl- 4- [4-carboxy] phenyl-5-methoxybenzoyl) - (R) 
10 borothioarginine, hydrochloride 

N 1 - ( 2 - methyl - 4 - [ 4 - carboxy] phenyl - 5 - carboxamidobenzoy 1 ) 

(R) -borothioarginine, hydrochloride 
N x - (2-methyl-4- [4 -carboxy] phenyl -5- fluorobenzoyl) - (J*) - 
borothioarginine, hydrochloride 
15 N 1 - ( 2 -methyl -4 - [4 -carboxy] phenyl -5- 

trif luoromethylbenzoyl) - (R) -borothioarginine, 
hydrochloride 

N 1 - (2 -methyl -4- [4- carboxy] phenyl- 5 -chlorobenzoyl) - (R) - 

borothioarginine , hydrochloride 
20 N 1 - (2- methyl - 4 - [ 4 - carboxy] phenyl - 5 - hydroxybenzoy 1 ) - (R) 

borothioarginine, hydrochloride 
W*- (2- [5 -phenyl] furylcarbonyl) - (R) -borothioarginine, 

hydrochloride 
N 1 - (2- [5-phenyl] thiophenylcarbonyl) - (R) - 
25 borothioarginine, hydrochloride 

N 1 - (3- [6-phenyl] pyridylcarbonyl) - {R) -boroarginine, 

hydrochloride 

N x - (3 - [5-benzyloxy] pyridylcarbonyl) - (R) -boroarginine, 
hydrochloride 

30 N x - ( 3 - [ 6 - phenyl ] pyridylcarbonyl ) - ( R) - borothioarginine , 
hydrochloride 
N 1 - (3- [5-benzyloxy] pyridylcarbonyl) - (R) - 

borothioarginine, hydrochloride 
N 1 - (2-benzopyronylcarbonyl) - (R) -borothioarginine, 
35 hydrochloride 



-51- 



WO 96/20689 



PCT/US95/16248 



N 1 - (3-isoquinolinylcarbonyl) - (R) -borothioarginine, 

hydrochloride 
N x - (2-phenyl-4-isoquinolinylcarbonyl) - (R) - 
borothioarginine , hydrochloride 
5 J/ 1 - ( 2 - isoQiiinolinylcarbonyl) - (R) -borothioarginine , 
hydrochloride 
2/i. (4-phenylbenzoyl) - (K) -borolysine ( +) -pinanediol, 
hydrochloride 
- ( 3 - phenylbenzoy 1 ) - (R) -borolysine ( + ) - pinanediol , 
10 hydrochloride 

N 1 - (3-phenoxybenzoyl) - (R) -borolysine (+) -pinanediol, 
hydrochloride 

N 1 - (4- [4 -pyr idyl] benzoyl) - <R) -borolysine ( +) -pinanediol 
hydrochloride 

15 N 1 - (2-benzoylbenzoyl) - (JR) -borolysine ( +) -pinanediol, 
hydrochloride 
N 1 - (3-benzoylbenzoyl) - {R) -borolysine (+) -pinanediol, 

hydrochloride 
N x - (4-benzoylbenzoyl) - (£) -borolysine { ♦) -pinanediol, 
20 hydrochloride 

N 1 - (3- [tf-benzyloxycarbonyl] aminobenzoyl) - (R) -borolysine 

( +) -pinanediol , hydrochloride 
N 1 - (3- [tf-benzyloxycarbonyl-tf-methyl] aminobenzoyl) - (R) - 
borolysine ( +) -pinanediol , hydrochloride 
25 tf 1 - (4-ethylbenzoyl) - (R) -borolysine ( +) -pinanediol, 
hydrochloride 

N 1 - (4- n- propylbenzoyl ) - ( R) - borolysine ( +) - pinanediol , 
hydrochloride 

N 1 - (4-isopropylbenzoyl) - {R) -borolysine (+) -pinanediol, 
30 hydrochloride 

- (4- tert-butylbenzoyl) - {R) -borolysine (+) -pinanediol, 
hydrochloride 
N 1 - (4-n-hexylbenzoyl) - (R) -borolysine ( +) -pinanediol, 
hydrochloride 

35 N 1 - (4-cyclohexylbenzoyl) - (R) -borolysine (+) -pinanediol, 
hydrochloride 
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N 1 - (2- [Jtf- (2-phenylethyl) carbonyl] aminobenzoyl) - (J?) - 

borolysine ( +) -pinanediol , hydrochloride 
N 1 - (4-n-butyloxybenzoyl) - (£) -borolysine ( + ) -pinanediol, 
hydrochloride 
5 N 1 - <4- [w- eye lopropylcarbonyl] aminobenzoyl) - (-R) - 
borolysine (+) -pinanediol, hydrochloride 
N 1 - (4- [tf-cyclohexylcarbonyl] aminobenzoyl) - (JR) -borolysine 

( +) - pinanediol , hydrochloride 
2/1. (4- (4-methoxy) benzoyl] aminobenzoyl) - (R) -borolysine 
10 ( +) -pinanediol , hydrochloride 

N 1 - (4- [4-methoxy]phenylbenzoyl) - (R) -borolysine (+) - 

pinanediol, hydrochloride 
N 1 - (2- [2- phenyl] benzyloxycarbonylbenzoyl) - (JR) -borolysine 
( +) -pinanediol , hydrochloride 
15 N 1 - (2- 1 1-naphthyl] benzoyl) - (R) -borolysine (+) - 
pinanediol, hydrochloride 
N 1 - (4- [4-carboxyJphenylbenzoyl) - (J?) -borolysine (+) - 

p in a n ediol , hydrochloride 
N x - ( [2 -anthraquinonyl] carbonyl) - ( R) -borolysine ( +) - 
20 pinanediol, hydrochloride 

N 1 - ( [2 -dioxothioxanthinonyl] carbonyl) - (R) -borolysine 

( *) -pinanediol , hydrochloride 
N 1 - < [2 -f luoren-9-onyl] carbonyl) - {R) -borolysine ( +) - 
pinanediol , hydrochloride 
25 N 1 - ( [3 -f luoren-9-onyl] carbonyl) - (R) -borolysine ( +) - 
pinanediol, hydrochloride 
N 1 - (l-naphthoyl) - {R) -borolysine (+) -pinanediol, 

hydrochloride 
N 1 - ( [4-f luoren-9-onyl] carbonyl) - (R) -borolysine ( +) - 
30 pinanediol, hydrochloride 

W 1 - <2-methyl-4-phenyl-5-raethoxybenzoyl) - (R) -borolysine 

(♦) -pinanediol, hydrochloride 
N 1 - ( 2 - methyl - 4 - phenyl - 5 - carboxamidobenzoyl )-(£)- 
borolysine ( +) - pinanediol , hydrochloride 
35 N 1 - (2-methyl-4-phenyl-5-fluorobenzoyl) - (R) -borolysine 
(♦) -pinanediol, hydrochloride 



-53- 



WO 96/20689 



PCT/US95/16248 



N 1 - (2-methyl-4-phenyl-5-trifluoromethylbenzoyl) - (R) - 

borolysine ( +) -pinanediol , hydrochloride 
N 1 - (2 -methyl -4 -phenyl -5-chlorobenzoyl) - (R) -borolysine 
( ♦) -pinanediol , hydrochloride 
5 N 1 - (2-methyl-4-phenyl-5-hydroxybenzoyl) - (R) -borolysine 
( +) -pinanediol , hydrochloride 
N 1 - (2 -methyl -4- [4 - carboxy] phenyl - 5 -methoxybenzoyl ) - (R) - 

borolysine (+) -pinanediol, hydrochloride 
N 1 - (2-methyl-4- [4 -carboxy] phenyl- 5 -carboxamidobenzoyl) - 
10 (R) -borolysine ( +) -pinanediol, hydrochloride 

N 1 - (2 -methyl- 4- [4 -carboxy] phenyl-5-f luor ©benzoyl ) - (R) - 

borolysine (♦) -pinanediol, hydrochloride 
N 1 - (2-methyl-4- [4- carboxy] phenyl- 5- * 
trif luoromethylbenzoyl) - (R) -borolysine { +) - 
15 pinanediol, hydrochloride 

N 1 - (2 -methyl- 4- [4 -carboxy] phenyl -5-chlorobenzoyl) - (R) - 

borolysine <♦) -pinanediol, hydrochloride 
N 1 - (2 -methyl- 4- [4 -carboxy] phenyl- 5 -hydroxybenzoyl) - (R) - 
borolysine (*) -pinanediol, hydrochloride 
20 N 1 - (2- [5 -phenyl] furylcarbonyl) - (R) -borolysine (+) - 
pinanediol , hydrochloride 
N 1 - (2- [5 -phenyl] thiophen-ylcarbonyl) - (R) -borolysine (+) - 

pinanediol , hydrochloride 
N 1 - (2 -benzopyronylcarbonyl) - (R) -borolysine ( +) - 
25 pinanediol, hydrochloride 

N 1 " (2- isoquinolinylcarbonyl) - {R) -borolysine ( +) - 

pinanediol , hydrochloride 
N 1 - < 3 - isoquinolinylcarbonyl) - (R) -borolysine ( +) - 
pinanediol , hydrochloride 
30 N 1 - ( 2 - phenyl - 4 - isoquinolinylcarbonyl )-(£)- borolysine 
( «■ ) -pinanediol , hydrochloride 
jy*. ( 4 - phenylbenzoyl ).-(*) -borolysine , hydrochloride 
N 1 - (3- phenylbenzoyl )-(£)- borolysine , hydrochloride 
N 1 - { 3 - phenoxybenzoyl ) (R) - boro lys ine , hydrochloride 
35 N x ~ (4- [4 -pyr idyl] benzoyl) - (R) -borolysine, hydrochloride 
N x - ( 2 -benzoylbenzoyl) - (R) -borolysine , hydrochloride 
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N x - (3-benzoylbenzoyl) - (R) -borolysine, hydrochloride 
N 1 - <4-benzoylbenzoyl) - (R) -borolysine, hydrochloride 
N 1 - (3- Itf-benzyloxycarbonyl] aminobenzoyl) - (R) -borolysine, 
hydrochloride 

5 N x - (3- [W-benzyloxycarbonyl-tf- methyl] aminobenzoyl) - (R) - 
bor oly s ine , hydrochloride 
N x - (4-ethylbenzoyl) - (J*) -borolysine, hydrochloride 
N 1 - (4-n-propylbenzoyl) - (R) -borolysine, hydrochloride 
N x - (4 - isopropylbenzoyl ) - ( R) -borolysine , hydrochloride 
10 N 1 - <4- tert-butylbenzoyl) - {R) -borolysine, hydrochloride 
N 1 - (4-n-hexylbenzoyl) - (R) -borolysine, hydrochloride 
«*- (4-cyclohexylbenzoyl) - (R) -borolysine, hydrochloride 
^ N x - (2- [N- (2 -phenylethyl) carbonyl] aminobenzoyl) - (R) - 

borolysine, hydrochloride 
15 N x - (4-n-butyloxybenzoyl) - (R) -borolysine, hydrochloride 
» 1 -.(4- [JRT-cyclopropylcarbonyl] aminobenzoyl) - (R) - 

borolysine, hydrochloride 
N x - (4- [tf-cyclohexylcarbonyl] aminobenzoyl) - (R) - 
borolysine, hydrochloride 
20 N 1 - (4- {N- (4 -methoxy) benzoyl] aminobenzoyl) - (R) - 
borolysine, hydrochloride 
N x - (4- [4 -methoxy] phenylbenzoyl) - (R) -borolysine, 

hydrochloride 
N x - (2- [2 -phenyl] benzyloxycarbonylbenzoyl) - IR) - 
25 borolysine, hydrochloride 

N 1 - (2- [1-naphthyl] benzoyl) - (a) -borolysine, 

hydrochloride 
tf 1 - (4- [4 -carboxy] phenylbenzoyl) - (R) -borolysine, 
hydrochloride 
30 N x - ( 1 2 - anthr aquinonyl ] carbonyl ) - ( R) - borolysine , 
hydrochloride 

tf 1 - ( [2 -dioxothioxanthinonyl] carbonyl) - (J*) -borolysine, 

hydrochloride 
N x - ( [2-f luor en- 9- onyl] carbonyl) - (R) -borolysine, 
35 hydrochloride 
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N 1 - ( [3-fluoren-9-onyl] carbonyl) - {R) -borolysine, 

hydrochloride 
N x - (1- naphthoyl ) - ( R) -borolysine , hydrochloride 
N x - ( [4-fluoren-9-onyl] carbonyl) - (R) -borolysine, 
5 hydrochloride 

N x - (2-methyl-4-phenyl-5-methoxybenzoyl) - {R) -borolysine, 

hydrochloride 
N 1 - (2- methyl -4 - phenyl - 5 - carboxamidobenzoyl ) - ( R) - 

borolysine , hydrochloride 
10 . W 1 - <2-methyl-4-phenyl-5-f luorobenzoyl) - (R) -borolysine, 

hydrochloride 
N x - {2 -methyl -4 -phenyl- 5 -trif luoromethylbenzoyl) - (R) - 

borolysine , hydrochloride 
N x - ( 2 - methyl - 4 - phenyl - 5 - chlorobenzoy 1 ) - ( R) - boro ly s ine , 
15 hydrochloride 

N x - (2-methyl-4-phenyl-5-hydroxybenzoyl) - (R) -borolysine, 

hydrochloride 

N 1 - (2- methyl - 4 - [4 - carboxy] phenyl - 5 -methoxybenzoyl )-(£)- 
borolysine , hydrochloride 
20 J/ 1 - (2- methyl - 4 - [4 - carboxy] phenyl - 5 - carboxamidobenzoyl ) - 
(R) -borolysine, hydrochloride 
N x - (2 -methyl -4- [4 -carboxy] phenyl -5 -fluorobenzoyl) - (R) - 

borolysine , hydrochloride 
N 1 - (2 -methyl -4- [4- carboxy] phenyl -5- 
2 5 trif luoromethylbenzoyl ) - {R) - borolys ine , 

. hydrochloride 
W 1 - (2- methyl - 4 - 1 4 - carboxy] phenyl - 5 - chlorobenzoy 1 ) - (-R) - 

borolysine, hydrochloride 
N x - (2 -methyl -4- t4- carboxy] phenyl- 5 -hydroxybenzoyl) - (J?) - 
30 borolysine, hydrochloride 

N x - (2- [5 -phenyl] furylcarbonyl) - (R) -borolysine, 

hydrochloride 
N x - (2- [5 -phenyl] thiophenyl carbonyl) - (R) -borolysine, 
hydrochloride 
35 N x - (2-benzopyronylcarbonyl) - (R) -borolysine, 
hydrochloride 
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N 1 - (2-isoquinolinylcarbonyl) - (R) -borolysine, 

hydrochloride 
N x - (3-isoquinolinylcarbonyl) - (R) -borolysine, 

hydrochloride 

5 N 1 - (2-phenyl-4-isoquinolinylcarbonyl) - (R) -borolysine, 
hydrochloride 
N 1 - ( 2 -methyl - 4 -phenylbenzoyl ) - R-borolysine , 

hydrochloride 
Nl - ( 2 -methyl - 4 -phenylbenzoyl ) - R-borolysine , ( + ) - 
10 pinanediol, hydrochloride 

N 1 - (2 -methyl -4 -phenylbenzoyl) -R-borothioarginine, 
hydrobromide 

N 1 - ( 2 -methyl - 4 -phenylbenzoyl ) - R-borothioarginine , ( «■ ) - 

pinanediol, hydrochloride 
15 N 1 - (2 -methyl -4 -phenylbenzoyl) -R-boroarginine, 

hydrochloride 
N 1 - (2 -methyl -4 -phenylbenzoyl) -R-boroarginine, («•) - 

pinanediol, bisulfite 
N 1 - [4 -phenyl- 2 -nitrobenzoyl] boroArg (Me) , ( + ) -pinanediol 
20 ester 

N 1 - [4-phenyl-2-f luorobenzoyl] boroArg (Me) , ( + ) -pinanediol 

ester 

N 1 - [4 -phenyl- 2 -aminobenzoyl] boroArg (Me) , (♦) -pinanediol 
ester 

25 N 1 - [4-phenyl-2- (methylsulf onamido) benzoyl] boroArg (Me) , 
(+) -pinanediol ester 
N 1 - [4-phenyl-2- (cyanomethylamino) benzoyl] boroArg (Me) , 

(+) -pinanediol ester 
N 1 - [4 -phenyl- 2 - (cyanomethyl) benzoyl] boroArg (Me) , ( + ) - 
30 pinanediol ester 

N 1 - [4-phenyl-2- (diethylamino) benzoyl] boroArg (Me) , (♦) - 

pinanediol ester 
N 1 - [4- [2- (t-butylaminosulfonyl) phenyl] -2-methyl- 
benzoyl] boroArg (Me ) , ( ♦ ) pinanediol ester 
35 N 1 - [4- [2- (aminosulfonyl) phenyl] -2-methyl- 

benzoyl] boroArg (Me) , ( + ) pinanediol ester 
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N 1 - [4- [2- (methoxycarbonylaminosulf onyl) phenyl] -2 -methyl - 

benzoyl] boroArg (Me) , (+) -pinanediol ester 
tf-l- [4- [2- (t- 

butylaminosulf onyl ) phenyl] benzoyl] boroArg (Me) , ( + ) - 
5 pinanediol ester 

^-[4-[2-(t- 

butylaminosulf onyl) phenyl] benzoyl] boroArg (Me) -OH 
N 1 - [4- [2- (n-butoxycarbonylaminosulf onyl) phenyl] -2- 

methyl -benzoyl] boroArg (Me) , ( + ) -pinanediol ester 
10 N 1 - [4- [2- ( die thylaminosulf onyl) phenyl] -2 -methyl - 
benzoyl] boroArg (Me) , ( + ) pinanediol ester 
N 1 - [4- [2- (t -butylaminosulf onyl) phenyl] -2-fluoro- 

benzoyl] boroArg (Me) , ( + ) pinanediol ester 
N 1 - [4- [2- (ami nosulf onyl ) phenyl] -2-fluoro- 
15 benzoyl] boroArg (Me) , ( + ) pinanediol ester 

N 1 - [4- [2- (methoxycarbonylaminosulf onyl) phenyl] -2-fluoro- 

benzoyl] boroArg (Me) , (+) -pinanediol ester 
N 1 - [4- [2- (t -butylaminosulf onyl) phenyl] -2-nitro- 
benzoyl] boroArg (Me) , ( + ) pinanediol ester 
20 N 1 - [4- [2- (aminosulf onyl) phenyl] -2-nitro- 

benzoyl] boroArg (Me) , (+)pinanediol ester 
N 1 - [4 - [2 - (methoxycarbonylaminosulf onyl) phenyl] - 2 -nitro - 

benzoyl] boroArg (Me) , ( + ) -pinanediol ester . 
N 1 - [4 - phenyl - 2 - ni trobenzoyl] boroMPG , ( ♦ ) -pinanediol 
25 ester 

N 1 - 1 4 - phenyl - 2 - f luorobenzoyl] boroMPG , ( ♦ ) - pinanediol 
ester 

N 1 - [4-phenyl-2-aminobenzoyl]boroMPG, (♦) -pinanediol 
ester 

30 N 1 - [4-phenyl-2- ( methyl sulfonamido) benzoyl] boroMPG, (+) - 
pinanediol ester 
N 1 - [4 - phenyl - 2 - ( cyanomethylamino) benzoyl] boroMPG , ( + ) - 

pinanediol ester 
N 1 - [ 4 - phenyl - 2 - ( cyanome thyl ) benzoyl] boroMPG , ( + ) - 
35 pinanediol ester ' 
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Q 



N 1 - [4-phenyl-2- (diethylamino) benzoyl] boroMPG r (+) - 

pinanediol ester 
N 1 - [4- [2- (t-butylaminosulfonyl) phenyl] - 2 -methyl - 

benzoyl] boroMPG, (♦) pinanediol ester 
5 N 1 - [4- [2- (aminosulfonyl) phenyl] -2 -methyl - 

benzoyl] boroMPG, (+) pinanediol ester 
N 1 - [4- [2- (methoxycarbonylaminosulfonyl) phenyl] - 2 -methyl - 

benzoyl] boroMPG, ( + ) -pinanediol ester 
N 1 - [4- [2- (t-butylaminosulfonyl) phenyl] benzoyl] boroMPG, 
10 (♦) -pinanediol ester 

N 1 - [4- [2- (t-butylaminosulfonyl) phenyl] benzoyl] boroMPG - 

OH 

N 1 - [4- [2- (n-butoxycarbonylaminosul£onyl) phenyl] -2- 
methyl -benzoyl] boroMPG, (+) -pinanediol ester 
15 N 1 - [4- [2- (diethylaminosulfonyl) phenyl] -2 -methyl - 
benzoyl] boroMPG, (+) pinanediol ester 
[4- [2- (t-butylaminosulfonyl) phenyl] -2-fluoro- 
benzoyl] boroMPG, (♦) pinanediol ester 
N 1 - [4 - [2 - (aminosulfonyl) phenyl] - 2 - f luoro - 
20 benzoyl] boroMPG, ( + ) pinanediol ester 

tf 1 - [4- [2- (methoxycarbonylaminosulfonyl) phenyl] -2-fluoro- 

benzoyl] boroMPG, ( + ) -pinanediol ester 
N 1 - [4- [2- (t-butylaminosulfonyl) phenyl] -2-nitro- 
benzoyl] boroMPG, (♦) pinanediol ester 
25 N 1 - [4 - [2- (aminosulfonyl) phenyl] - 2 -nitro -benzoyl] boroMPG, 
(+) pinanediol ester 
N 1 - [4 - [2 - (methoxycarbonylaminosulfonyl) phenyl] - 2 -nitro - 

benzoyl] boroMPG, (♦) -pinanediol ester, 
N 1 - [4 -phenyl - 2 -nitrobenzoyl] boroACA, ( + ) -pinanediol 
30 ester 

N 1 - [4-phenyl-2-fluorobenzoyl]boroACA, ( + ) -pinanediol 
ester 

N 1 - [4-phenyl-2-aminobenzoyl]boroACA, < + ) -pinanediol 
ester 
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N 1 - [4 -phenyl- 2 - (methylsulf onamido) benzoyl] boroACA, (♦) - 

pinanediol ester 
N 1 - [4 -phenyl- 2- (cyanomethylamino) benzoyl] boroACA, ( + ) - 
pinanediol ester 
5 N 1 - [4-phenyl-2- (cyanomethyl) benzoyl] boroACA, ( + ) - 
pinanediol ester 
N 1 - [4 -phenyl- 2- (diethylamino) benzoyl] boroACA, (♦) - 

pinanediol ester 
N*- [4- [2- (t -butylaminosulf onyl) phenyl] -2 -methyl - 
10 benzoyl] boroACA, (+) pinanediol ester 

N 1 - [4-12- (aminosulfonyl) phenyl] - 2 -methyl - 
benzoyl] boroACA, {+) pinanediol ester 
N 1 - [4- [2- (methoxycarbonylaminosulfonyl) phenyl] -2 -methyl 
benzoyl] boroACA, ( +) -pinanediol ester 
15 N 1 - [4 - [2 - ( t -butylaminosulf onyl) phenyl] benzoyl] boroACA, 
(+) -pinanediol ester 
N 1 - [4- [2- (t -butylaminosulf onyl) phenyl] benzoyl] boroACA - 
OH 

N 1 - [4- [2- (n-butoxycarbonylaminosulf onyl) phenyl] -2 
20 methyl -benzoyl] boroACA, (♦) -pinanediol ester 

N 1 - [4- [2- (diethylaminosulfonyl) phenyl] - 2 -methyl - 

benzoyl] boroACA, (+) pinanediol ester 
N 1 - [4- [2- (t -butylaminosulf onyl) phenyl] -2-f luoro- 
benzoyllboroACA, (+) pinanediol ester 
25 N 1 - [4- [2- (aminosulfonyl) phenyl] -2-f luoro- 
benzoyl] boroACA, ( + ) pinanediol ester 
N 1 - [4- [2- (methoxycarbonylaminosulfonyl) phenyl] - 2-fluorb- 

benzoyl] boroACA, ( + ) -pinanediol ester 
N 1 - [4- [2- (t -butylaminosulf onyl) phenyl] -2-nitro- 
30 benzoyl] boroACA, (+) pinanediol ester 

N 1 - [4- [2- (aminosulfonyl) phenyl] - 2 -nitro -benzoyl] boroACA, 

(♦) pinanediol ester 
N 1 - [4- [2- (methoxycarbonylaminosulfonyl) phenyl] -2-nitro- 
benzoyl] boroACA, ( + ) -pinanediol ester 
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N 1 - [4 -phenyl- 2 -nitrobenzoyl] boroLys, ( + ) -pinanediol 
ester 

N 1 - [4-phenyl-2-fluorobenzoyl] boroLys, ( + ) -pinanediol 
ester 

5 N 1 - [4 -phenyl- 2 -aminobenzoyl] boroLys, ( + ) -pinanediol 
ester 

N 1 - [4-phenyl-2- (methylsulf onamido) benzoyl] boroLys, ( + ) - 

pinanediol ester 
N 1 - [4 -phenyl - 2 - (cyanomethylamino ) benzoyl] boroLys , ( + ) - 
10 pinanediol ester 

N 1 - [4 - phenyl - 2 - ( cyanomethyl ) benzoyl ] boroLys , ( ♦ ) - 
pinanediol ester 

^ N^- [4- phenyl - 2 - ( diethylamino ) benzoyl ] boroLys , < + ) - 

' pinanediol ester 
15 N 1 - [4 - [2 - ( t -butylaminosulf onyl ) phenyl] - 2 -methyl - 
benzoyl] boroLys, (♦) pinanediol ester 
N 1 - [4- [2- (aminosulfonyl) phenyl] -2 -methyl - 
benzoyl] boroLys, ( + ) pinanediol ester 
N 1 - [4- [2- (methoxycabonylaminosulf onyl) phenyl] -2 -methyl - 
20 benzoyl] boroLys, (+) -pinanediol ester 

111 " I 4 " 12- (t-butylaminosulfonyl) phenyl] benzoyl] boroLys, 

(♦) -pinanediol ester 
W 1 - [4- [2- (t-butylaminosulfonyl) phenyl] benzoyl] boroLys -OH 
N 1 - [4- [2- (n-butoxycarbonylaminosulf onyl) phenyl] -2- 
25 methyl -benzoyl] boroLys, (+) -pinanediol ester 

N 1 - [4- [2- (diethylaminosulf onyl) phenyl] -2-methyl- 

benzoyl] boroLys, (♦) pinanediol ester 
N 1 - [4- [2- (t-butylaminosulfonyl) phenyl] -2-f luoro- 
benzoyl] boroLys, (+)pinanediol ester 
30 N 1 - [4- [2- (aminosulfonyl) phenyl] - 2-fluoro- 
benzoyl] boroLys, (♦) pinanediol ester 
N 1 - [4- [2- (methoxycarbonylaminosulfonyl)phenyl] -2-fluoro- 

benzoyl] boroLys, (+) -pinanediol ester 
W*- [4- [2- (t-butylaminosulfonyl) phenyl] -2-nitro- 
35 benzoyl] boroLys, ( + ) pinanediol ester 
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N 1 - [4- [2- (ami nosulf onyl) phenyl] - 2 -nitro -benzoyl] boroLys, 

(♦)pinanediol ester 
N 1 - [4- [2- ( me thoxyaminosulf onyl) phenyl] -2-nitro- 

benzoyl] boroLys , ( + ) - pinanediol ester . 

Detailed Description of the Invention 

Throughout the specification, the following 
conventional three- letter abbreviations for amino acid 
residues or amino acids apply: 



10 


Ala 


= 


alanine 




Arg 


ss 


argihine 




Asn 


= 


asparagine 




Asp 


= 


aspartic acid 




Cys 


- 


cysteine 


15 


Gin 




glutamine 




Glu 


■ 


glutamic acid 




Gly 




glycine 




His 




histidine 




lie 




isoleucine 


20 


Leu 




leucine 




Lys 




lysine 




Met 




methionine 




Phe 




phenylalanine 




Pro 




proline 


25 


Ser 




serine 




Thr 




threonine 




Trp 




tryptophan 




Tyr 




tyrosine 




Val 




valine 


30 


irg 




arginine wher 



replaced with an isothiouronium 
(-SC(«NH)NH 2 ) 
Arg (Me) = arginine with the guanidino group 
methylated 

35 MPG = 5-methoxy-propylglycine 
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ACA - 3 - ( 4 - amino ) eye lohexylalanine 

The prefix "boro" indicates amino acid residues 
where the carboxy group is replaced by a boronic acid 
5 (Formula I, Y 1 and Y 2 = -OH). 

The pinanediol boronic acid ester and the pinacol 
boronic acid ester are abbreviated '"-CioHig-" and 
-£6*12-* respectively. Other illustrations of diols 
useful for deriving a boronic acid orthoesters are 1,2- 
10 ethanediol, 1, 3 -propanediol, 1, 2 -propanediol, 2,3- 

butanediol , 1,2- diisopropylethanediol , 5,6- decanediol , 
1,2- dicyclohexylethanediol . 

The formamidino modified amino group is abbreviated 
(CH=NH) . For example, the formamidino analog of 
15 -boroOrn-OH {«NH-CH[(CH2)3-NH-CH(NH)H]B(OH)2 } is 
- boroOrn { CH=NH) - OH . Analogs containing sidechain 
substituents are described by indicating the substituent 
in parenthesis following the name of the parent residue. 
For example the analog of boroPhenylalanine containing a 
20 meta cyano group is -boroPhe (mCN) - . N-alkyl 

substituents on the guanidino group of boroArg- or on 
the isothiouronium analogs (borolrg) are also put in 
parenthesis in a similar manner. 

Other abbreviations are: Z, benzyloxycarbonyl; 
25 BSA, benzene sulfonic acid; THF, tetrahydrofuran; Boc-, 
t-butoxycarbonyl-; Ac-, acetyl; pNA, p-nitro- aniline; 
DMAP, 4-N,N-dimethylaminopyridine; Tris, 
Tris(hydroxymethyl)aminomethane; MS, mass spectrometry; 
FAB/MS, fast atom bombardment mass spectrometry. 
30 LRMS(NH 3 -CI) and HRMS<NH 3 -CI) are low and high 

resolution mass spectrometry, respectively, using NH3 as 
an ion source 
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As used herein, the structure , wherein J 

is N or C and K, L, M and Q are independently selected 
at each occurrence from the group consisting of N, CR 13 , 
5 S or O, provided that: 

i) there may be only one S or 0 present in 
the ring at a time; 

ii) there may only be 1-2 N present when 
there is an 0 or S present; 

10 iii) there may be only 1-4 N present; 

is used as a substituent definition for R*. This 
substituent may be exemplified by the following 
structures where - J-K-L-M-Q- is: 



15 


1) 


-N-C(R 13 )=C(R 13 ) -C(R 13 )=C(R 13 ) 




2) 


-N-C(R 13 )=C(R 13 ) -C(R 13 )=N-. 




3) 


-N-C(R 13 )=C(R 13 ) -N=C(R 13 ) 




4) 


-N-C(R 13 )=N-C(R 13 )=N-, 




5) 


-N-C(R 13 )=C(R 13 ) -N=N- 


20 


6) 


-N-C(R 13 )=N-N=N- , 




7) 


-N-N=C(R 13 ) -N==N- , 




8) 


=C-0-C(R 13 )=N-C<R 13 )=, 




9) 


-C=C(R 13 ) -0-C(R 13 )=N-, 




10) 


=C-0-C(R 13 )=C(R 13 ) -N=, 


25 


11) 


-C=C(R 13 ) rC(R 13 )=N-0- , 




12) 


«C-C(R 13 )=C{R 13 ) -0-N=, 




13) 


-C=C(R 13 ) -0-N=C(R 13 ) -, 




14) 


=C-S-C(R 13 )=N-C(R 13 )=, 




15) 


-C=C(R 13 ) -S-C(R 13 )=N-, 


30 


16) 


=C-S-C(R 13 )=C(R 13 ) "N=, 




17) 


-C=N-S-N=C(R 13 ) 



64- 
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18) 


-C=N-S-C(R 13 )=N- , 




19) 


=C-S-N=C ) -n= 

w A* V* \ * v / f 




20) 


=C-S-C(Rl3)=C(R 13 ) 


-C(Rl 3 )=, 


21) 


-C=C(R 13 ) -S-C(R 13 ) 


=C(Rl 3 )-, 


22) 


=C-0-C(Rl 3 )=C(R 13 ) 


-C(Rl 3 )=, 


23) 


-C=C(R 13 ) -0-C(R 13 ) 


=C(R 13 ) -. 



or 




As used herein, the structure , wherein in 

W, R, T, U and V are independently selected at each 

10 occurrence from the group consiting of: CR 13 or N, 

provided that there may be only 1-3 N present, is used 
as a substituent definition for R 1 . This substituent 
may be exemplified by the following structures where 
-C-W-R-T-U-V- is: 

15 1) -C=N-C(R 13 )=C(R 13 ) -C(R 13 )=C(R 13 ) 

2 ) - C=C (R 13 ) -N=C (R 13 ) - C (R 13 ) =C (R 13 ) - , 

3) -C=C(R 13 ) -C<R 13 )=N-C(r1 3 )=C(R 13 ) 

4) -C=N-N=C(R 13 ) -C(R 13 )=C(R 13 ) 

5) »C=C(R 13 ) -N=N-C(R 13 )=C(R 13 ) -, 
20 6) -ON-C(R 13 )=C(R 13 ) -C(R 13 )=N-, 

7) -C«N-C(R 13 )=C(R 13 )-N=C{R 13 )-, 

8) -C=N-C(R 13 )=N-C(r1 3 )=C(r1 3 ) -, 

9) -C=C<R± 3 ) -N=C(R 13 ) -N=C{R 13 ) - , 

10) -ON-C(R 13 )=N-N=C(Ri 3 ) -, 

25 11) -C=N-C(R 13 )=C(R 13 ) -N=N-, or 

12) -0=C<r1 3 )-N=C(R 13 ) -N=N-. 

" Amino acid residues" as used herein, refers to 
natural or unnatural amino acids of either D- or L- 
30 configuration. Natural amino acids residues are Ala, 
Arg, Asn, Asp, Aze, Cys, Gin, Glu, Gly, His, lie, Irg 
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Leu, Lys, Met, Orn, Phe, Phe(4-fluoro) , Pro, Sar, Ser, 
Thr, Trp, Tyr, and Val>^ Roberts and Vellaccio, The 
Peptides, Vol 5; 341-449 (1983), Academic Press, New 
York, discloses numerous suitable unnatural amino acids 
5 and is incorporated herein by reference for that 
purpose. 

••Amino acids residues M also refers to various amino 
acids where sidechain functional groups are coupled with 
appropriate protecting groups known to those skilled in 

10 . the art. "The Peptides", Vol 3, 3-88 (1981) discloses 
numerous suitable protecting groups and is incorporated 
herein by reference for that purpose. 

The reactions of the synthetic methods claimed 
herein are carried out in suitable solvents which may be 

15 readily selected by one of skill in the art of organic 
synthesis, said suitable solvents generally being any 
solvent which is substantially nonreactive with the 
starting materials (reactants) , the intermediates, or 
products at the temperatures at which the reactions are 

20 carried out, i.e., temperatures which may range from the 
solvent's freezing temperature to the solvent's boiling 
temperature. A given reaction may be carried out in one 
solvent or a mixture of more than one solvent. 
Depending on the particular reaction step, suitable 

25 solvents for a particular reaction step may be selected 
The compounds herein described may have asymmetric 
centers. All chiral, diastereomeric, and racemic forms 
are included in the present invention. Many geometric 
isomers of olefins, C=N double bonds, and the like can 

30 also be present in the compounds described herein, and 
all such stable isomers are contemplated in the present 
invention. It will be;r appreciated that certain 
compounds of the present invention contain an 
asymmetrically substituted carbon atom, and may be 

35 isolated in optically active or racemic forms. It is 
well known in the art how to prepare optically active 
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forms, such as by resolution of racemic forms or by 
synthesis, from optically active starting materials. 
Also, it is realized that cis and trans geometric 
isomers of the compounds of the present invention are 
5 described and may be isolated as a mixture of isomers or 
as separated isomeric forms. All chiral, 
diastereomeric, racemic forms and all geometric isomeric 
forms of a structure are intended, unless the specific 
stereochemistry or isomer form is specifically 
10 indicated. 

When any variable (for example, R 1 through R 2 Q , 
R 20a , m, n, D, E, F, W, X, etc.) occurs more than one 
time in any constituent or in Formula (I) , its 
definition on each occurrence is independent of its 
15 definition at every other occurrence. Thus, for 

example, if a group is shown to be substituted with 0-3 
R 11 , then said group may optionally be substituted with 
up to three R lx ,and R 11 at each occurrence is selected 
independently from the defined list of possible R 1JL . 
20 Also, for example, in -N(Ri5) 2# each of the R 1 * 

substituents may be independently selected from the list 
of possible R 20 groups defined. Also, combinations of 
substituents and/or variables are permissible only if 
such combinations result in stable compounds. 
25 Similarly, by way of example, for the group -C<R 11 ) 2 -, 
each of the two R 11 substituents on C is independently 
selected from the defined list of possible R 11 . 

As used herein, -alkyl" is intended to include both 
branched and straight - chain saturated aliphatic 
30 hydrocarbon groups having the specified number of carbon 
atoms; "haloalkyl- is intended to include both branched 
and straight -chain saturated aliphatic hydrocarbon 
groups having the specified number of carbon atoms, 
substituted with 1 or more halogen (for example -C V F W 
35 where v = l to 3 and w . - l to (2v*l) ) ; "alkoxy" 

represents an alkyl group of indicated number of carbon 
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atoms attached through an oxygen bridge; "cycloalkyl" is 
intended to include saturated ring groups, including 
mono-,bi- or poly- cyclic ring systems, such as 
cyclopropyl , cyclobutyl , cyclopentyl , cyclohexyl , 
5 cycloheptyl, adamantyl and cyclooctyl; and "biycloalkyl" 
is intended to include saturated bicyclic ring groups 
such as [3.3.0]bicyclooctane, [4.3.0]bicyclononane, 
[4.4.0] bicyclodecane (decalin) , [2.2.2] bicyclooctane , 
and so forth. "Alkenyl" is intended to include 

10 hydrocarbon chains of either a straight or branched 

conf iguration and one or more unsaturated carbon -carbon 
bonds which may occur in any stable point along the 
chain, such as ethenyl, propenyl, and the like; and 
"alkynyl" is intended to include hydrocarbon chains of 

15 either a straight or branched configuration and one or 
more triple carbon -carbon bonds which may occur in any 
stable point along the. chain, such as ethynyl, propynyl 
and the like. 

"Halo" or "halogen" as used herein refers to 

20 fluoro, chloro, bromo, and iodo; and " count erion" is 
used to represent a small, negatively charged species 
such as chloride, bromide, hydroxide, acetate, sulfate, 
and the like. 

As used herein, "aryl" or "aromatic residue" is 

25 intended to mean phenyl or naphthyl; the term 

"arylalkyl M represents an aryl group attached through an 
alkyl bridge. By way of examples: the term "C7-C10 
arylalkyl" is intended to refer to an aryl group 
attached through a C1-C4 alkyl bridge to the residue of 

30 the indicated compound; the term "(C1-C3 alkyl) aryl" is 
intended to refer to a C1-C3 alkyl group which is 
attached through an aryl ring to the residue of the 
indicated compound; the term "aryl (C1-C3 alkyl)" is 
intended to refer to an aryl group attached through a 

35 C1-C3 alkyl group to the residue of the indicated 
compound. 
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As used herein, "carbocycle" or "carbocyclic 
residue" is intended to mean any stable 3- to 8- 
membered monocyclic or bicyclic or 7- to 14-membered 
bicyciic or tricyclic or an up to 26 -member ed polycyclic 
5 carbon ring, any of which may be saturated, paxtially 
unsaturated, or aromatic. Examples of such carbocyles 
include, but are not limited to, cyclopropyl, 
cyclopentyl, cyclohexyl, phenyl, biphenyl, naphthyl, 
indanyl, adamantyl, or tetrahydronaphthyl (tetralin) . 

10 As used herein, the term "heterocycle" is intended 

to mean a stable 5- to 7- membered monocyclic or 
bicyclic or 7- to 10 -membered bicyclic heterocyclic ring 
which is saturated and consists of carbon atoms and from 
1 to 4 heteroatoms independently selected from the group 

15 consisting of N, 0 and S and wherein the nitrogen and 
sulfur heteroatoms may optionally be oxidized, and the 
nitrogen may optionally be quaternized, and including 
any bicyclic group in which any of the above -defined 
heterocyclic rings is fused to a benzene ring. The 

20 heterocyclic ring may be attached to its pendant group 
at any heteroatqra or carbon atom which results in a 
stable structure. The term "heteroaryl" is intended to 
mean an aromatic form of a heterocyclic ring. Unless 
otherwise specified, the heterocyclic and heteroaryl 

25 rings described herein may be substituted on carbon or 
on a nitrogen atom if the resulting compound is stable. 
Unless otherwise specified, examples of such 
heterocycles include, but are not limited to, pyridinyl, 
pyrimidinyl, f uranyl, thienyl, pyrrolyl, pyrazolyl, 

30 imidazolyl, tetrazolyl, benzof uranyl , benzothiophenyl , 
indolyl, indolenyl, quinolinyl, isoquinolinyl, 
benzimidazolyl, piperidinyl, 4-piperidonyl, 
pyrrolidinyl , 2 - pyrrolidonyl , pyrrolinyl , 
tetrahydrof uranyl , tetrahydroquinolinyl , 

35 tetrahydroisoquinolinyl, decahydroquinolinyl or 

octahydroisoquinolinyl , azocinyl , triazinyl , 6tf- 1,2,5- 
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thiadiazinyl, 2H, 6H- 1,5,2 -dithiazinyl , thiophenyl, 
thianthrenyl , pyranyl , i sobenzof uranyl , chromeny 1 , 
xanthenyl, phenoxathiiriyl , 2H-pyrrolyl, isothiazolyl, 
isoxazolyl, pyrazinyl, pyridazinyl, indolizinyl, 
5 isoindolyl, 3ff-indolyl, lff-indazolyl, purinyl, 4ff- 
quinolizinyl, phthalazinyl, naphthyridinyl , 
quinoxalinyl , quinazolinyl, cinnolinyl, pteridinyl, 
4aH-carbazolyl, carbazolyl, B-carbolinyl, 
phenanthridinyl, acridinyi, perimidinyl , 

10 phenanthrolinyl , phenazinyl, phenarsazinyl, 

phenothiazinyl , f urazanyl , phenoxazinyl , isochromanyl , 
chromanyl, imidazolidinyl, imidazolinyl, pyrazolidinyl 
pyrazolinyl, piperazinyl, indolinyl, isoindolinyl, )J 
quinuclidinyl , morpholinyl, oxazolidinyl, 

15 benzotriazolyl, benz isoxazolyl, oxindolyl, 

benzoxazolinyl, or isatinoyl. Also included are fused 
ring and spiro compounds containing, for example, the 
above heterocycles . 

When a bond to a substituent is shown to cross the 

20 bond connecting two atoms in a ring, then such 

substituent may be bonded to any atom on the ring. When 
a substituent is listed without indicating the atom via 
which such substituent is bonded to the rest of the 
compound of formula I, then such substituent may be 

25 bonded via any atom in such substituent. For example , ^ 
when the substituent is piperazinyl, piperidinyl, or 
tetrazolyl, unless specified otherwise, said 
piperazinyl, piperidinyl, tetrazolyl group may be bonded 
to the rest of the compound of formula (I) via any atom 

30 in such piperazinyl, piperidinyl, tetrazolyl group. 

Combinations of substituents and/or variables are 
permissible only if such combinations result in stable 
compounds. By stable compound or stable structure it is 
meant herein a compound that is sufficiently robust to 

35 survive isolation to a useful degree of purity from a 
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reaction mixture; and formulation into an efficacious 
therapeutic agent. 

The term "substituted", as used herein, means that 
an one or more hydrogen on the designated atom is 
5 replaced with a selection from the indicated group, 
provided that the designated atom's normal valency is 
not exceeded, and that the substitution results in a 
stable compound. When a substitent is keto (i.e., =0), 
then 2 hydrogens on the atom are replaced. 

10 As used herein / the term "any group that, when 

administered to a mammalian subject, cleaves to form a 
free hydroxyl, amino or sulfhydryl" means any group 
bonded to an O, N, or S atom, respectively, which is 
cleaved from the 0, N, or S atom when the compound is 

15 administered to a mammalian subject to provide a 

compound having a remaining free hydroxyl, amino, or 
sulfhydryl group, respectively. Examples of groups 
that, when administered to a mammalian subject, are 
cleaved to form a free hydroxyl, amino or sulfhydryl, 

20 include but are not limited to, phosphate esters, Ci~C$ 
alkyl substituted with 0-3 R 11 , C3-C6 alkoxyalkyl 
substituted with 0-3 R 11 , Ci-Cg alkylcarbonyl 
substituted with 0-3 R 11 , Ci-Cs alkoxycarbonyl 
substituted with 0-3 R 11 , Ci-Cg alkylaminocarbonyl 

25 substituted with 0-3 R 11 , benzoyl substituted with 0-3 
R 12 , phenoxycarbonyl substituted with 0-3 R 12 , 
phenylaminocarbonyl substituted with 0-3 R 12 , or 
heteroarylcarbonyl. Examples of groups that, when 
administered to a mammalian subject, are cleaved to form 

30 a free hydroxyl, amino or sulfhydryl, may include 
hydroxy, a m ine or sulfhydryl protecting groups, 
respectively. 

As used herein, the term "amine protecting group" 
means any group known in the art of organic synthesis 
35 for the protection of amine groups. Such amine 

protecting groups include those listed in Greene and 
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Wuts, "Protective Groups in Organic Synthesis" John 
Wiley & Sons, New York (1991) and "The Peptides: 
Analysis, Synthesis, Biology, Vol. 3, Academic Press, 
New York (1981), the disclosure of which is hereby 
5 incorporated by reference. Any amine protecting group 
known in the art can be used. Examples of amine 
protecting groups include, but are not limited to, the 
following: 1) acyl types such as formyl, 
trifluoroacetyl, phthalyl, and p-toluenesulfonyl; 2) 

10 aromatic carbamate types such as benzyloxycarbonyl (Cbz) 
and substituted benzyloxycarbonyl s, 1- (p-biphenyl) -1- 
methylethoxycarbonyl , and 9-f luorenylmethoxycarbonyl 
(Ftooc); 3) aliphatic carbamate types such as tert- 
butyloxycarbonyl (Boc) , ethoxycarbonyl , 

15 diisopropylmethoxycarbonyl, and allyloxycarbonyl ; 4) 
cyclic alkyl carbamate types such as 
cyclopentyloxycarbonyl and adamantyloxycarbonyl ; 5) 
alkyl types such as triphenylmethyl and benzyl; 6) 
trialkylsilane such as trimethylsilane; and 7) thiol 

20 containing types such as phenyl thiocarbonyl and 
dithiasuccinoyl . 

The term "amino acid" as used herein means an 
organic compound containing both a basic amino group and 
an acidic carboxyl group. Included within this term are 

25 natural amino acids, modified and unusual amino acids, 
as well as amino acids which are known to occur 
biologically in free or combined form but usually do not 
occur in proteins . Included within this term are 
modified and unusual amino acids, such as those disclosed 

30 in, for example, Roberts and Vellaccio (1983) The 

Peptides , 5: 342-429, the teaching of which is hereby 
incorporated by reference. Modified or unusual amino 
acids which can be used to practice the invention 
include, but are not limited to, D- amino acids, 

35 hydroxy lysine, 4-hydroxyproline, an N-Cbz- protected 
amino acid, ornithine, 2, 4-diaminobutyric acid, 
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homoarginine, norleucine, N-methylaminobutyric acid, 
naphthylalanine, phenylglycine, S-phenylproline, 
t ert - leucine , 4 - aminocyclohexylalanine , N- methyl - 
norleucine, 3,4^dehydroproline, N,N- 
5 dimethylaminoglycine, N-methylaminoglycine, 

4-aminopiperidine-4-carboxylic acid, 6-aminocaproic 
acid, trans-4- (aminomethyl) -cyclohexanecarboxylic acid, 
2-, 3- # and 4- (aminomethyl) -benzoic acid, 
1-aminocyclopentanecarboxylic acid, 
10 1-aminocyclopropanecarboxylic acid, and 2 -benzyl -5- 
aminopentanoic acid. 

The term "peptide" as used herein means a compound 
that consists of two or more amino acids (as defined 
herein) that are linked by means of a peptide bond. The 
15 term ••peptide" also includes compounds containing both 
peptide and non-peptide components, such as 
pseudopeptide or peptide mimetic residues or other 
non- amino acid components. Such a compound containing 
both peptide and non-peptide components may also be 
20 referred to as a "peptide analog". 

The term "peptide bond" means a covalent amide 
linkage formed by loss of a molecule of water between 
the carboxyl group of one amino acid and the amino group 
of a second amino acid. 
25 as used herein, " pharmaceutical^ acceptable salts" 

refer to derivatives of the disclosed compounds wherein 
the parent compound of formula (I) is modified by making 
acid or base salts of the compound of formula (I). 
Examples of pharmaceutical^ acceptable salts include, 
30 but are not limited to, mineral or organic acid salts of 
basic residues such as amines; alkali or organic salts 
of acidic residues such as carboxylic acids; and the 
like. 

"Prodrugs" are considered to be any covalent ly 
35 bonded carriers which release the active parent drug 
according to formula (I) in vivo when such prodrug is 
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a dmin istered to a mammalian subject. Prodrugs of the 
compounds of formula (I) are prepared by modifying 
functional groups present in the compounds in such a way 
that the modifications are cleaved, either in routine 
5 manipulation or in vivo; to the parent compounds. 
Prodrugs include compounds of formula (I) wherein 
hydroxy, amine, or sulfhydryl groups are bonded to any 
group that, when administered to a m a mm alian subject, 
cleaves to form a free hydroxyl, amino, or sulfhydryl 
10 group, respectively. Examples of prodrugs include, but 
are not limited to, acetate, formate, or benzoate 
derivatives of alcohol and amine functional groups in 
the compounds of formula (I); phosphate esters, 
dimethylglycine esters, aminoalkylbenzyl esters, 
15 aminoalkyl esters and carboxyalkyl esters of alcohol and 
phenol functional groups in the compounds of formula 
(I); and the like. 

The pharmaceutically acceptable salts of the 
compounds of formula (I) include the conventional non- 
20 toxic salts or the quaternary ammonium salts of the 

compounds of formula (I) formed, for example, from non- 
toxic inorganic or organic acids. For example, such 
conventional non- toxic salts include those derived from 
inorganic acids such as hydrochloric , hydrobromic, 
25 sulfuric, sulfamic, phosphoric, nitric and the like; and 
the salts prepared from organic acids such as acetic, 
propionic, succinic, glycolic, stearic, lactic, malic, 
tartaric, citric, ascorbic, pamoic, maleic, 
hydroxymaleic, phenylacetic, glutamic, benzoic, 
30 salicylic, sulfanilic, 2-acetoxybenzoic, fumaric, 

toluenesulfonic, methanesulf onic , ethane disulfonic, 
oxalic, isethionic, and the like. 

The pharmaceutically acceptable salts of the 
present invention can be synthesized from the compounds 
35 of formula (I) which contain a basic or acidic moiety by 
conventional chemical methods. Generally, such salts 
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can be prepared by reacting the free acid or base forms 
of these compounds with a stoichiometric amount of the 
appropriate base or acid in water or in an organic 
solvent, or in a mixture of the two; generally, 
5 nonaqueous media like ether, ethyl acetate, ethanol, 
isopropanol, or acetonitrile are preferred. Lists of 
suitable salts are found in Remington's Pharmaceutical 
Sciences , 17th ed., Mack Publishing Company, Easton, PA, 
1985, p. 1418, the disclosure of which is hereby 
10 incorporated by reference. 

The disclosures of all of the references cited 
herein are hereby incorporated herein by reference in 
their entirety. 
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Synthesis 

The compounds of formula (I) can be prepared using 
the reactions and techniques described below. The 
reactions are performed in a solvent appropriate to the 

5 reagents and materials employed and suitable for the 
transformations being affected/ It will be understood 
by those skilled in the art of organic synthesis that 
the functionality present on the molecule should be 
consistent with the chemical transformations proposed 

10 and this will sometimes require judgment as to the order 
of synthetic steps or selection of particular process 
scheme used from that shown below in order to obtain a 
desired compound of the invention* 
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Scheme i. Synthesis of Thrombin Inhibitors 




Reagents: a. IBCF, HMM, RCO2H, Et 3 N, 0 °C, b. NaN 3 , c. Ha, 
Pd(OH) 2 /C, HCl,d. DMAP, aminoiminomethanesulf onic acid, 
e. phenylboronic acid 

5 Amine hydrochloride 1 is readily available via the 

procedure of Kettner and Shenvi (EP 0293881 A2) . 

There are numerous synthetic methods by which to 
prepare amide 2, however, competing with amide formation 
is the cyclization of 1 to afford a complex mixture 
10 containing the desired amide and the corresponding N- 
acylboroproline . Since purification at this stage is 
unfeasible, choosing the correct method for amide 
formation is crucial to obtaining 2 in a purity suitable 
for subsequent synthetic transformations. 
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Three methods are preferred for the preparation of 2. 
In the first, a solution of 1 in tetrahydrofuran or 
dichlororae thane at 0 °C is treated sequentially with the 
desired acid chloride followed by two equivalents of 

5 triethylamine. The mixture is then allowed to warm to 
room temperature overnight. The second method is the 
mixed anhydride procedure of Anderson, et. al. [J. Am. 
Chem. Soc. 1967, 89, 5012). In this method the 
isobutyl mixed anhydride is generated by dissolving the 

10 carboxylic acid component in tetrahydrofuran and adding 
one equivalent of me thy Imo rpho 1 ine . The solution is 
cooled to 0 °C and one equivalent of isobutyl 
chloroformate is added. After 5 minutes, a solution of 
1 in chloroform is added, followed by the addition of 

15 one equivalent of triethylamine. The mixture is 

typically stirred at 0 °C for one hour followed by one 
to several hours at room temperature. The third method 
for amide formation is the hydroxybenzotriazole/DCC 
method of Konig and Geiger (Chem. Ber. 1970, 103, 7 88- 

20 98) . Thus, to a solution of 1 and the carboxylic acid 
component in dimethylf ormamide or tetrahydrofuran at 0 
°C is added N-methylmorpholine, l-hydroxybenzotriazole 
hydrate (2 eq) and DCC (l»05 eq) . The solution is 
allowed to warm to room temperature overnight. 

25 The preferred method for the preparation of azide 3 

is by reaction of 2 with sodium azide (1.1 eq) in 
dimethylf ormamide at 70 °C for 2 hours. 

The azide displacement may also be performed prior to 
amide formation. This is the preferred method in cases 

30 where the rate of amide formation is slow relative to 
the rate of cyclization. Azide 4 is prepared by a 
modification of the procedure of Kettner and Shenvi (EP 
0293881 A2) as shown in Scheme 2. Thus, bromide 5 is ' 
reacted with sodium azide, followed by homologation to 

35 give 6, chloride displacement to afford 7 and acidic 
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hydrolysis to give 4. Amide formation between 4 and the 
carboxylic acid component then affords 3 directly. 

Schema 2. Synthesis of Azide 4 




Reagents: a. NaN 3 b. CHCl 2 Li, ZnCl 2 , c. LiN(1MS) 2 , 
d. 4M HC1, dioxane 

Reduction of azide 3 to amine 8 may be accomplished 
by hydrogenation over precious metal catalysts. The 

10 preferred catalyst for this transformation is Pearlman's 
catalyst (palladium hydroxide on carbon) . The amine is 
typically isolated as the hydrochloride salt. Isolation 
of 8 as the free base typically results in lowered 
yields. Salts of 8 which may confer superior physical 

15 properties may be preferred over the hydrochloride salt. 
Formamidination of amine 8 may be accomplished using 
cyanamide. Due to the low reactivity of amine 8, 
however, the preferred method for this transformation is 
reaction with 4-dimethylamin-opyridine (DMAP) and 

20 aminoiminomethanesulfonic acid (AMSA, prepared by the 
method of Kim, et. al., Tetrahedron Lett, 1988, 29, 
3183-6). This affords guanidine 9, which is isolated as 
the bisulfite or hydrochloride salt. 

Cleavage of pinanediol ester 9 may be accomplished 

25 using anhydrous boron trichloride according to the 
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procedure of Matteson and Ray (J. Am. Chem. Soc. 1980, 
102, 7588) . This method, however, is strongly Lewis 
acidic and leads to partial destruction of the 
substrate. The preferred method for water soluble 

5 boronic acids is a transesterif ication reaction that is 
run in the presence of excess phenylboronic acid. The 
free boronic acid 10 may then be isolated using cation 
exchange chromatography. 

The isothiouronium functional ized analogs 11/12 are 

10 prepared from bromide 2 according to the procedure of 
Kettner and Shenvi (EP 0293881 A2) . 

inhibitors containing a sulfonamide in place of a 
carboxamide are prepared from either 1 or 4 by reaction 
with a sulf onyl chloride in the presence of a hindered 

15 amine (Scheme 3) . The product sulfo n amide 13 is then 
converted to the guanidinium 14 or isothiouronium 15 in 
the same manner as the corresponding carboxamides. 

Schema 3. Synthesis of Sulfonamides 

20 




15: X = S 
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Inhibitors containing the borolysine moiety are 
prepared analogously to those containing boroarginine 
according to Kettner and Shenvi (EP 0293881 A2) . 
Novel biaryls synthesized in this invention are 
5 prepared through palladium catalyzed coupling of an 
appropriate arylmetal species to the aryl halide of 
choice using the methods described in Negishi, et. al.. 
Org. Synth. 1987, 66, 67-74, and references cited 
within. 

10 Synthetic approaches toward construction of pyrroles 

are numerous : R. J, Sundberg in 'Comprehensive 
Heterocyclic Chemistry-, A, R. Katritzky (Ed.), Pergamon 
Press, New York (1984), Vol. 4 , p. 705; Synthesis . 1946 , 
281. The following discussion is restricted to the most 

15 common and reliable methods towards the synthesis of 
pyrroles within the general scope of the invention. 

Compounds where R 1 is a pyrrole can be synthesized 
as shown on Scheme 4. 
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Schema 4 
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O 

20 

" (CH^ X -Br where x = 0,1 



,13 R 13 



OS 



H 

R13 B ' U ^Oj Pt^OHW , £2 

(CHgJm-fpNH-^/ b-^ s 4^ Rbs Boronfc Add 



(CH2) X -NH 2 where x = 0,1 

2L 

Starting material diketone 16 may or may not have 
its substituents r!3- 16 i n final form as defined in the 
scope. These substituents might be in protected forms 
or in the form of suitable precursors which make the 
heterocyclic portion, for example, amenable to 
synthesis. These precursor forms can then be converted 
to their final forms later on in the synthesis using 
procedures familiar to one skilled in the art. 
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The cyclization condensation of 1,4-dicarbonyl 
compounds with ammonia, primary amines or related 
compounds, the Paal-Knorr reaction, is one of the most 
general and widely applicable pyrrole syntheses, R. a. 
5 Jones and G. P. Bean, "The Chemistry of Pyrroles", 

Academic Press, London, 1977; p. 77-81. The generality 
of this approach is primarily determined by the 
availability of the dicarbonyl precursors, 16, as 
illustrated by Scheme 4 . By heating such diketones 
10 with ammonia or amines in a solvent like benzene, 

toluene or methylene chloride with a catalyst such as 
sulfuric acid, acetic acid, p-toluenesulfonic acid, 
alumina or even titanium tetrachloride, pyrroles like 17 
may be prepared. 
15 Subsequent alkylation of pyrrole 17_ with a 

bromoester, for example, leads to the alkylated 
heterocycle 18. Alkylation conditions include either 
first deprotonating with NaH or KH in DMF followed by 
addition of the alkylating agent or simply stirring the 
20 heterocycle with the* alkylating agent in an inert 
solvent such as DMF or DMSO at 0°C to 100°C in the 
presence of an acid scavenger such as K2CO3. 

Saponification of ester 18 followed by coupling 
aminoboronic ester 1 or 19 as discussed previously 
25 yields compound 20. This bromide may be either 

elaborated to the lysine side -chain 21 (x«l)„ or if x=0, 
into the corresponding ornithine side -chain or any other 
side- chain discussed previously. Subsequent hydrolysis 
of the boronic ester yields the boronic acid as 
30 discussed previously too. 

The cyclization of diynes 23 with amines has been 
reported and an adaptation of this method is shown in 
Scheme 5 ( K, E. Schulte et al., Chem . Ber (1965) 98 ; 
A. J. Chalk Tet. Lett. (1972) 3487). The diynes are made 
35 via transition metal 1 * catalyzed coupling of alkynes, 
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i.e., the Cadio-Chodkiewi.cz reaction (W. Chodkiewicz 
Ann. Chim. (Paris) (1957) 2 81g) . 



Seh 



R l3 -C*C-OC-R 18 + HaN-(CH2)m-C02-t-Bu. 
23 24 



CuCfe 



or 



TEA. 



(CH2) m -C0 2 -t-Bu 

25 



R 13_^3-R 13 



N 

(CH^COOH 

26 



10 



Scheme 6 



|13 



|13 



»13 



1) Br 2 

2) ROH 



O 

27 



R 13 0^ R 13 



rVPd/C 



R 13 R 13 

R 13__^U R 13 - — 

H KiN^CH2)dCX)2tBu RQ 



13 



R 13 

OR 



(CH 2 ) m -C0 2 -t-Bu 

30 



R 13 O r13 
29 



Furans (22) have been converted directly to pyrroles 
by treatment with amines but the harsh conditions 
required (400°C/Al203) precludes its generality. 2,5- 
15 Dialkoxytetrahydrofurans (29) have been more commonly 
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10 



employed as furan (or 1, 4-dicarbonyl) equivalents and 
react readily with aliphatic or aromatic amines (and 
even weakly nucleophilic sulfonamides) to give pyrroles 
as shown in Scheme 6 , J. W. F. Wasley and K. Chan, 
Synth, Commun. 3. 303 (1973). Although commercially 
available 2, 5-dialkoxytetrahydrof urans 129) 
(R^rZ^H) ) generally restrict one to preparing 1- 
substituted pyrroles, more highly substituted systems 
may be obtained by a three- step alcoholysis of the 
appropriate furans (27) to the more highly substituted 
2 , 5 -dialkoxytetrahydrof urans (29) as shown in Scheme 6 , 
N. L. Weinberg and H. R. Weinberg, Chem. Rev. , 68, 449 
(1968) ; N . Elming, Adv. Org, chem. , 2, 67 (1960) . 

The Hantzsch synthesis utilizes the condensation of 
6-haloketones (30a) and S-ketoesters (31) in the 
presence of ammonia or a primary amine to give pyrroles 
such as (32) , as shown in Scheme 7 , A. Hantzsch, Chem. 
Ber. , 23# 1^74 (1980); D. C. von Beelen, J. Walters, and 
S. von der Gen, Rec Trav. Chem. 98, 437 (1979) . Among 
20 the numerous modifications reported over the years, the 
substitution of (30a) with the readily available 
cc-hydroxyaldehydes or nitroalkenes has expanded the 
versatility and generality of this important method, D. 
M. McKinnon, Can. J. Chem. 43, 2628 (1965) ; H. George 
25 and H. J. Roth, Arch. Pharm. 307 . 699 (1974); C. A. Grok 
and K. Camenisch, Helv. Chem. Acta , 36, 49 (1953). 

Scheme 7 



15 



O O R" 00 2 Et 

R 13 .7 

298 21 " 
30 & 
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Scheme 8 

R 13 R 13 

a) R 1 *CH2COC0 2 H + H 2 N-CHCH(OEt)2 Ac0H,Na °, Ac 
33 34 



R 13 -0~co 2 h 



N 

H £ 

R 13 R 13 

b)R 13 -CO-C=C-OH + HjNCH(COaE02 N<tOAC 



» 37 



R 13 R 13 

R 13 -0^co 2 Et 

N 

H 33 



5 The closely related Knorr condensation involves the 

reaction between amino carbonyl compounds (or their 
precursors) and carbonyl (or di carbonyl) compounds, J. 
m. Patterson, Synthesis , 282 (1976) . Representative 
• methods for preparing substituted pyrroles (35 and 38) 
10 are shown by Scheme 8 , equations a) and b) , S. Umio et 
al., Jap. Pat. 7018653, Fujisawa Pharmaceutical Co., 
Ltd., 1970 ( C. A. 73, 77039, 1970) ; K. Tanaka, K. 
Kariyone, S. Umio, Chem. Pharm. Bull. ( Tokyo ) ) , 17, 611 
(1969). 

IS The elaboration of an appropriately functionalized 

pyrrole is another method for preparing pyrroles of 
general formula I. Methyl (or ethyl) 5-formyl-lH- 
pyrrole-2-carboxylate (43) is a particularly useful 
intermediate with regards to pyrroles claimed in this 

20 invention and has been prepared by a number of methods 
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as shown by Scheme 9. eq. a, N. A. Davies, A. R. Pinder 
and I. G. Morris, Tetrahedron 18. 405 (1962); Org Svn. . 
vol 36, p. 74; Org. Svn, . vol. 51. 

More recently, Ullrich has extended the Vilsmeyer- 
5 Haack formylation of pyrroles to include vinylogous 
systems such as (46) by using the 3-(N,N- 
dimethylformamide derivative, as shown by Scheme 9 , eq. 
b, F. W. Ullrich and E. Breitmaier, Synthesis , 641 
(1983); W. Heinz, et al., Tetrahedron , 42, 3753 (1986). 
10 An especially attractive approach to pyrroles 

claimed in this invention has recently been reported, 
whereby lithiation of the 6-dimethylamino-l-azafulvene 
dimer (49 ) followed by treatment with an appropriate 
electrophile and subsequent hydrolysis leads to 5- 
15 substituted pyrrole- 2- carboxaldehydes (51), as 

illustrated in Scheme 10 , j. m. Muchowski and P. Hess, 
Tetrahed ron Lett ., 29, 777 (1988). The carboxylic acid, 
ester and aldehyde side -chains depicted in Schemes 9-10 
can be readily converted to R 13 ~ 16 by methods familiar 
20 to one skilled in the art. 
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Scheme 10 




47 « 




51 

5 A general and versatile approach to pyrazoles 

(R^-sspyrazole) involves condensation of a 1,3- 
difunctional compound (usually dicarbonyl) with 
hydrazine or its derivatives, as shown in Scheme 11 for 
pyrazoles of the formula S3 and reviewed by G, Corspeau 
10 and J . Elguerv, Bull. Soc. Chim. Fr. , 2717 (1970). 

Rarely have pyrazoles have been prepared in which the N- 
N bond is the last step of the ring closure, J. Elguerv 
in Comprehensive Heterocyclic Chemistry , S. R. Katritzky 
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(Ed.) Pergamon Press, New York, Vol. 5 (1984) , p. 274; 
j. Barluenga, J. Chem. Soc, Perkin Trans. 1 , 2275 (1983) . 

Schema 11 




62 §3 

The condensation of 1, 3-dicarbonyl compounds with 
hydrazine hydrate derivatives is generally carried out 
10 by admixture of the two components in a suitable solvent 
like a lower alcohol, ether, or THF at 0°C to the reflux 
temperature for 1-18 hours; 

The synthesis of 1 , 3 - dicarbonyl compounds has 
received considerable attention in the literature and 
15 most of the major approaches towards 1, 3 -diketones 52 of 
interest in this invention are illustrated by Scheme 12 . 
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Scheme 12 
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Scheme .12 (cont'd.) 

o 
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5 Esters 54a can be reacted with ketones 54 using 

bases like sodium ethoxide, sodium hydride or sodium 
amide in a suitable solvent like alcohol, DMF, DMSO or 
benzene at 0*C to reflux for 4-18 hours with 30-70% 
efficiency, J. M. Sprague, L. J. Beckham and H. Adkins, 
10 J. Amer. Chem. Soc , 56, 2665 (1934) . Metallation of 
hydrazines 55 with n-BuLi followed by reaction with 
carboxylic acid chlorides and subsequent hydrolysis 
affords 52, D. Enders and P. wenster, Tetrahedron Lett . , 
2853 (197 8) . Metallation of 54 with the non- 
15 nucleophilic mesityl lithium followed by acylation also 
affords 52, A. K. Beck, M. S. Hoelstein and D. Seebach, 
Tetrahedron Lett. , 1187 (1977); D. Seebach, Tetrahedron 
Lett. , 4839; (1976) . 

As shown in Scheme 12 , equation b, the addition of 
20 Grignard reagents to S-keto carboxylic acid chlorides 
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may be limited to monoaddition at low temperatures to 
provide 52, C. D. Hurd and G. D. Kelso, J. Amer. Amer. 
Soc. j62, 1548 (1940) ; F .Sato, M. Trone, K. Oyuro, and 
M. Sato, Tetrahedron Lett. 4303 (1979) . Lithium dialkyl 
5 copper reagents (R 2 CuLi) have also been used, Luong-Thi 
and Riviero, J. Organomet. Chem. 77 , C52 (1974) . 
Analogously, addition of alkyllithium reagents (R 15 Li) 
to the monoanions of S-keto esters 57 also give rise to 
1,3-diketones, S. N. Huckin and L. Weiler, Can. J. Chem. 

10 52, 1379 (1974). 

Eschenmoser has demonstrated a synthesis of B- 
diketones through a sulfur extrusion reaction of keto 
thioesters 5JJ with tributylphosphine, triethylamine and 
lithium perchlorate, S. Eshenmoser, Helv. Chim. Acta. . 

15 54, 710 (1971). 

The rearrangement of a, S-epoxy ketones 59. to S- 
diketones 52 catalyzed by Pd° has been reported, R. 
Noyori, J. Amer. Chem. Soc. 102 , 2095 (1980) . 
Mixed anhydrides such as 61, available from 

20 carboxylic acids 60 and trif luoroacetic anhydride, have 
been shown to acylate alkynes 62 to produce the enol 
trif luoroacetate of a S-diketone 63 . 

Transesterif ication by refluxing with methanol liberates 
the £-diketone 52, A. L. Heiane and J. M. Tedder, 
25 Chem. Soc. 3628 (1953). 
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Scheme 13 
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Scheme 14, cont'd. 




5 Compounds where R 1 =imidazole, such as 65 , are 

readily available by any of a number of standard 
methods. For example, acylaminoketone 64 can be 
cyclized with ammonia or equivalents thereof, D. 
Davidson, et al., J. Org. Chem. . 2, 319 (1937) to the 

10 corresponding imidazole as shown in Scheme 13 . The 
corresponding oxazole 66 can also be converted to 
imidazole 65 by action of ammonia or amines in general, 
H. Bredereck, et. al., Ber. ,■ 88, 1351 (1955); J. w. 
Cornforth and R. H. Cornforth, J. Chem. Soc. , 96, 

15 (1947). 

Several alternative routes to imidazoles 65 are 
illustrated in Scheme 14 , As shown in Scheme 14 
equation a) , reaction of the appropriate R 13 substituted 
imidate esters 67 with an appropriately substituted 
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a -hydroxy- or a-haloketone or aldehyde 68. in ammonia 
leads to imidazoles of formula £5, P. Dziuron, and W. 
Schunack, Archive , Pharmaz , , 307 and 470 (1974). 

The starting imidazole compounds 65 wherein Rl3 is 
5 hydrogen can be prepared as shown in equation b) by 
reaction of the appropriate R 13 - substituted imidate 
ester £L with a -aminoacet aldehyde dimethyl acetal, M. R. 
Grimmett, Adv. Heterocyclic Chem. , 12, 103 (1970) • 
As shown in equation c) , imidazole 72 (wherein 
10 R i3 =hydrogen and CH2OH) can be prepared by treatment of 
the imidate ester 67 with 1,3-dihydroxyacetone 71 in 
ammonia by the procedure described in Archive der 
Pharmazie , 307 , 470 (1974), Halogenation of imidazole 
72 or any imidazole wherein R 13 is hydrogen is 
15 preferably accomplished by reaction with one to two 

equivalents of N-halosuccinimide in a polar solvent such 
as dioxane or 2-methoxyethanol at a temperature of 40- 
100°C for 1-10 hours. 

Compounds of formula 73 can also be prepared from 70 
20 by reaction with formaldehyde as described in E. F. 

Godefroi, et al., Recueil, 91, 1383 (1972) followed by 
halogenation as was described above. 

As shown in equation d) the imidazoles 65 can also 
be prepared by reaction of R 13 substituted amidines 74 
25 with an a -hydroxy- or a-haloketone or aldehyde 68 as 
described by F. Kunckel, Ber. , 34 # 637, (1901), 
As shown in equation e) , preparation of the 
nitroimidazoles (65, R 13 = NO2) is preferably 
accomplished by heating the appropriate starting 
30 imidazole in a 3:1 mixture of cone, sulfuric acid/ cone, 
nitric acid at 60-100°C for 1-6 hours. Nitration of the 
imidazole can be achieved by first converting the 
hydroxmethylimidazole to the corresponding 
chloromethylimidazole 75 employing thionyl chloride or 
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oxalyl chloride. Nitration, as described above, 
followed by hydrolysis provides the nitroimidazoles 21- 

Imidazoles 8£ where R 13 = CN can be prepared as 
shown in equation f) by reaction of R 13 substituted 
5 ortho esters, ortho acids or aldehydes (followed by 
oxidation of the aldehyde) with diaminomaleonitrile 79 
by the procedure described by R. W. Begland et al., J. 
Org. Chem. . 39, 2341. (1974). Likewise, R*3 substituted 
ixnidate esters 67 alSo react with diaminomaleonitrile to 
10 give 4, 5-dicyanoimidazoles 80. The nitrile groups can 
be further elaborated into other functional groups by 
methods familiar to one skilled in the art. 

Compounds wherein R 13 = alkyl of 1-6 (straight or 
branched), phenyl, phenalkyl where alkyl is 1-3 carbon 
15 atoms, etc. and another r!3 = ch 2 OH can be prepared as 
shown in equation g) . The imidazoles 83 were prepared 
a.s described in L A. Reiter, J. Org, Chem. . 52, 2714 
(1987) , Hydroxymethylation of 8,3 as described by U. 
Kempe, et al. in U.S. Patent 4,27 8,801 provides the 
20 hydroxymethylimidazoles 84. 

The CH2OH group, as in imidazolemethanol 72, is a 
versatile synthon for other functional groups. Scheme 
15 shows some of these transformations, all of which are 
familiar to one skilled in the art. 

25 
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Scheme 16 




(H 2 ] RCOCI 
HET -CHj-Nj HET-CHj-NHg —5— - HET-CH^NH-CO-R 



A suitably protected imidazole 85 may undergo 
selective halogen -metal exchange followed by quenching 

5 with electrophiles to yield trisubstituted imidazoles 
(Scheme 16) (M. Groziak and L. Wei J, Org. Chem. (1992) 
57, 3776) . This strategy can be used to add several R 13 
groups onto the imidazole ring. By changing the order 
in which the electrophiles are added, one may change the 

10 position to which the electrophile gets attached onto 
the imidazole ring. 
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Schema 16 

1)BuU.-78*C i | . \ ^ 

2) PhS8Ph / O^./ 

3) BuU -78*C O 

4) DMF 

6) HCKCH^sOH, py. TeOH 
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R 13 
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5 where (R 13 ) + is a suitable el ectrophilic precursors 

to R 1 *. 



The pyrazoles and imidazoles disclosed previously 
and other heterocycles which will be mentioned later in 
10 this specification may undergo alkylation onto a 
' nitrogen 
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Schema 17 

0 

I 

(CHd„-Y 
90 



where V Is a protected form or a suitable precursor to Y; Y is 
COOH, S0 3 H, etc., which Is suitable for further coupling to an 
amine or alcohol to produce the "Z" group of Formula (I). 



1) NaH or KH. DMF 

2) X-tCHzJn-Y 

3) elaborate to Y 

90 

atom just as the pyrrole in Scheme 4 by simply stirring 
a mixture of the heterocycle 88 and alkylbromide , 
5 iodide, mesylate or tosylate 89. in the presence of an 
acid scavanger such as potassium carbonate in an inert 
solvent such as THF or DMF for several hours to several 
days at room temperature or up to the reflux temperature 
of the solvent (Scheme 17). 
10 Another way to make 90 involves first deprotonation 

of the N-H of heterocycle 88 with a base such as NaH, 
KH, n-BuLi, t-BuLi, etc., followed by displacement of 
the X- leaving group of 89 to yield 90. 

This sequence can be performed in inert solvents 
15 such as ether or THF. NaH and KH can also be employed 
in DMF and DMSO at room temperature or at a higher 
temperature. Alkylation sometimes yields regioisomers 
when more than one nitrogen atom is present in the 
heterocycle. These isomers can be separated by standard 
20 methods such as crystallization or chromatography. Once 



0 



1) K2CO3 
DMF 

X-fCHjJn-Y 



, 2) elaborate 

H toY 
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alkylated, the Y group can be coupled to the boronic 
acid moiety and all protecting groups removed to yield 
compounds of Formula I by procedures described 
previously. 

5 Compounds where R 1 = 1, 2,4-triazole can be prepared 

by the route of H. Paul, G. Hilgetag and G, Jahnchen, 
Chem. Ber. . 101, 2033 (1968) which is depicted in Scheme 
18. Imidate ester 92 is formed from nitrile 91 by the 
method of P. Keynaud and R. D. Moreau Bull. Soc. Chim. 
10 France , 2997 (1964). Hydrazide 99 is easily 

Scheme 18 

Ri3.CN BOH.HC1 ,|H.HCI HN 

91 R^OEt -15-C Rl3 ^ QEt 

92 93 



15 



20 



R 13 

N- 



R 13 CONHNH, 



1 2 

94 



j| II NH O 

i/%T N — ^ R 13 — C-NHNHD -R 13 

H 96 95 



R 13 



prepared via the action of hydrazine on the 
corresponding methyl ester precursor. It is understood 
that R 13 of 91 and 94 do not necessarily have to be in 
their final form, for example. In each case, they can 
exist as either a protected species or in the form of a 
precursor to R 13 . 

Alkylation of triazole 96 yields two isomeric 
products 97 and 98. when the R 13 groups are not 
identical. These intermediates can be converted into 
25 final products in the usual fashion as shown in Scheme 
19. 
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Scheme 19 
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PhB(OH) 2 
100: free boronic acid 



101 

|PhB(OH) 2 
102: free boronic acid 
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10 



The regioselective syntheses of both 97 and 98 are 
shown in Scheme 20. imidate ester 93 is reacted with 
hydrazine to form amidrazone 103. Alkylation with 
methyl M-bromoacetate yields 104. Ring closure with 
either an ortho- ester, acid chloride or anhydride yields 
triazole 98. For a similar triazole synthesis, see 
David B. Reitz, European Patent Application 508, 445, 
published 14.10.92., G. D. Searle & Co. For schemes 20, 
21 and 22, the different R 13 groups are differentiated 
from one another by the placement of a prime symbol next 
to one of the R 13 groups, i.e. R 13 '. 



NH 
R 13 A>Et 



Scheme 20 

R 1 " 



93 

| N 2 H 4 



NH 

^\>Et 
105 



JN 2 H 4 
NH 

R 13V "%HNH 2 
106 

j BrCH 2 C0 2 Et 
NH 

R^-^NHNH-CHzCOjiEt 
107 

I R 13P C(OEt) 3 or R 13r COCI or I Rl3 C(OEt) 3 or R 13 COCI or 
\ (R^COJjO, A HR^COJgO.A 



NH 

R 13 ^NHNH 2 
103 

J BrCH 2 C0 2 Et 
NH 

x 

R 13 ^NHNH-CH 2 C0 2 Et 
104 



tf CH 2 C0 2 Et 
98 



V N "CH 2 C0 2 Et 
97 
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Yet another regioselective synthesis of 97 or 98 is 
depicted in Scheme 21 following a similar sequence as 
was shown in Scheme 20 (D. B. Reitz, ibid.). 



Scheme 21 



R 13 -C-NHNH 2 
108 



O 
ii 



BrCH 2 C0 2 Et 
109 



O 

it 



R 13r -C-NHNH 2 
113 

109 



R 13 ^NHNH-CH 2 C0 2 Et 
110 



NH 

.„ ii 

R 15r -C-OEt 
111 



O NH 

R 13 AlH-N^R 13, 
112 CH 2 C0 2 Et 

A 



R 13P 



R 13 ^ 



R«^ N ^N-CH 2 C0 2 Et 
98 



NHNH-CH 2 C0 2 Et 
114 

NH 
R 13 -C-OEt 

93 



O NH 

R 13 *^NH-N^R 13 
115 CH 2 C0 2 Et 



D 13 

R iar^-(^ X N- CH 2 C0 2 Et 
97 



1,2,4-Triazoles also undergo selective metalation at 
the 5 -position when the nitrogen at the l -position is 
suitably protected. The metallated triazole can then be 
10 quenched through the addition of an elect rophile to 
result in a newly functionalized triazole at the 5- 
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position. Suitable protecting groups axe benzyl and 
trityl. (D. K. Anderson, et al., J. Heterocyclic Chem. . 
23, 1257 (1986) as well as diethoxymethyl (S. Ohta, et 
al., Chem. Pharnu Bull. , 41, 1226 (1993). The 3- 
5 position can also be metallated if the 5 -position is 
suitably protected (S. Ohta et al., ibid.). Thus here 
we have two other methods for introducing R 1 ^ 
substituents at the 5- or 3 -positions of the 1,2,4- 
triazoles. 

10 Compounds where R 1 = 1, 2, 3-triazole can be 

synthesized via the 1,3 -dipolar cycloaddition of an 
azide to an alkyne as shown in Scheme 22 (for an example 
of this cycloaddition reaction, see w. Kinase and L. 
Horner Justus Liebigs Ann. Chem. (1958) 614 , 1) . 

15 

Scheme 22 




NH 2 NH 2 

m / 121 
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Compounds where R 1 = tetrazole can be synthesized by 
the methods outlined in Scheme 23. In line a, three 
methods are given for the conversion of a nitrile into a 
tetrazole (ammonium chloride/ sodium azide: w. G. 
5 Finnegan et al., J. Am. Chem. Soc. 1958, 80, 3908; 
trialkyltin azides: J. 6. Luitjen et al., Rec. Trav. 
Chlm. Pays-Bas ; dialkyltin oxide: S. Wittenberger and 
B. G. Donner, J. Org. Chem, , 1993, 58, 4139). 

In Scheme 23, line b, two procedures are given for 
10 the regioselective synthesis of 1, 5-disubstituted 
tetrazoles (DEAD, PI13P, TMSN3: J. V. Duncia, M. E. 
Pierce, J. B. Santella III, J. Org. Chem . 1991, 56 2395; 
Tf 20/NaN3 : E. W. Thomas Synthesis , 1993, 7 67) which can 
be more difficult to synthesize due to the steric 
15 crowding of the substituents . 

Compounds where R 1 is an oxazole may be synthesized 
by a variety of methods including those outlined in 
Scheme 24. The oldest synthesis and one of the most 
versatile is shown on line a) , namely the 
20 cyclodehydration of 2-acylaminoketones (The Robinson- 
Gabriel Synthesis) (see I. J. Turchi in Oxazoles , 
Turchi, I. J., ed. John Wiley and Sons, New York (1986) 
p. l) . The 2-acylaminoketone starting materials may be 
synthesized from the Dakin-West reaction and 
25 modifications thereof (G.H. Cleland and F.S. Bennett 
Synthesis (1985) 681 and references therein) . Some 
cyclodehydration agents include PCI5, H2SO4, P20s,S0Cl2, 
etc) . 
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Scheme 23 
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Scheme 24 
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R a , R b and R c are equal to R 13 which is described in 
the scope of this application. R 13 in Scheme 24 does 
not have to be in finalized form as it appears in the 
scope, but can be in protected form or in the form of 
5 suitable precursors. It is understood that only when 
the entire molecule of formula I is synthesized do all 
of the substituerits have to appear in their final forms 
as stated in the- scope. Protected forms and suitable 
precursors to R 1 ^ are readily recognized by one skilled 

10 in the art of organic synthesis. 

In line b, the reaction of a-acylketones 131 with 
ammonium acetate/acetic acid also yields oxazole 130 {D. 
Davidson, M. Weiss, M. Jelling J. Org. Chem. (1937), 2 
328) . In line c, we find the regioseiective formation 

15 of oxazole 130 from the reaction of an a-haloketone 134 
with amide 133 (R. Lakham, B. Ternai, Adv. Heterocycl. 
ChCTu (1974) 17, 99; I. J. Turchi, M. J. S. Dewar, Chem. 
Rev. (1975) , 75, 389) . Acid chlorides 135 react with 
oximes 136 to yield after a [3,3] sigmatropic 

20 rearrangement (138) oxazole 130 as shown in line d (G. 
S. Reddy and M. V. Bhatt Ind. J. Chem. (1981) 208, 322; 
M. V. Bhatt, G. S. Reddy Tet. Lett. (1980) 21, 2359). 
In line e, |A-azidoketones ( 140) , after reaction with 
triphenylphosphine to yield 141, react with acid 

25 chloride 135 to yield oxazole 130 (E. Zbiral, E. Bauer, 
J. Stroh Monatsh. Chem, (1971) 102 , 168). Finally, 
oxazoles undergo deprotonation with strong bases such as 
n-BuLi at the 2 -position when the 4 and 5 positions are 
blocked and after quenching with an electrophile can 

30 yield oxazole 130 (R. Schroder, V. Schollkopf , E. Blume, 
I. Hoppe Liebicrs Ann. Chem. , (1975) 533). As stated 
earlier, R 13 can be either in final form as defined in 
the scope of this application or in the form of 
precursor functionality which later on can be elaborated 

35 into final form by methods familiar to one skilled in 
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the art. This holds true not only for the oxazoles 
discussed here, but for all of the other heterocyclic 
systems in this application where R 13 appears as 
substituents. 

5 Oxazoles are most readily brominated at the 5- 

position followed by the 4 -position and finally the 2- 
position. A brominated oxazole (as well as other 
brominated heterocycles in this application) can undergo 
aryl cross- coupling reactions catalyzed by transition 

10 metals to yield aryl-or heteroaryl - substituted oxazoles 
(See for example E.-I. Negishi; A. O. King; N. Okukado 
J. Org. Chem. (1977) 42, 1821). 

Compounds where R 1 is an isoxazole may be 
synthesized by the methods outlined in Scheme 25. In 

15 line a, reaction of 1,3-diketone 143 with hydroxylamine 
yields oxazoles 144 and 145 . Nitrile oxide 146 can also 
add across the triple bond of alkyne 147 to yield 
isoxazoles 144 and 145. , (See P. Grunanger and P. Vita- 
Pinsi Isoxazoles , v. 49 pt. l of The Chemistry of 

20 Heterocyclic Compounds , E. C. Taylor and A. Weissberger, 
eds., John Wiley and Sons (New York: 1991) p. 126). 

Scheme 25 
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as discussed previously R a , R b and R c in Scheme 25 
are again equal to R 13 and are not necessarily in final 
form as they appear in the scope of this application. 

Compounds wherein R 1 is a thiazole may be 
5 synthesized by the method depicted in Scheme 26, which 
mimics the route of Scheme 24c) describing a route for 
oxazoles. Thus thioamide 148 reacts with a-halocarbonyl 
compound 134 to yield thiazole 149 . Again as for the 
oxazole, R a , R b , and R c have the same definitions. For 
10 the synthesis of thiazoles, by the route depicted in 

Scheme 26, see G. Vernin "General Synthetic Methods for 
Thiazole and Thiazolium Salts" in Thiazole and Its 
Derivatives. J. v. Metzger, ed. , volume 34. pt. 1 in The 
Chemistr y of Heterocyclic Compounds, A. Weissberger and 
15 E. c. Taylor, eds. John Wiley and Sons (New York: 197?) 
p. 180. 

Scheme 26 

I . X ^_ XX 

R^NH 2 Br"R« R^S^ff 

20 ^ 134 m 

Compounds wherein R 1 is a 1,2,5-thiadiazole may be 
synthesized by the methods shown in Scheme 27. Diamine 
150 may be reacted with sulfur monochloride to yield 
25 1,2,5-thiadiazole 151. Likewise, a-diketone 152 may be 
converted into bisoxime 153 which also reacts with S2CI2 
to yield 151 (L. M. Weinstock, P. Davis, B . Handelsman, 
R - J. Org. Chem. (1967) 32, 2823). Z is defined in 

Scheme 24. 

30 
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Compounds wherein R 1 is a 1, 2,4-thiadiazole may be 
10 synthesized by the method depicted in Scheme 28. 

Oxidation of thioamide 154 with hydrogen peroxide yields 
S- oxide 155 which must be stored at 0°C. Further 
reaction of the S -oxide intermediate with thioamide 156 
yields thioacylamidine 157 which cyclizes to product 158 
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(V. Goerdeler, H. Pomnaxm Chem. Ber. (1962) 95, 627). 
R a and R° are as defined previously in Scheme 24. 

Compounds where R 1 is a furan may be synthesized by 
the methods shown in Scheme 29, but as understood by one 
5 skilled in the art, not limited thereto, as in the case 
as for all of the schemes in this patent application. 
In line a, cyclodehydration of 1,4- dicarbonyl compound 
159 yields furan 160 (L . D. Krasnoslobodskaya, Ya. L 
Gol'dfarb Russ. Chem. Rev. (Engl. Trans.) 1969, 38., 
10 389) . In line b, cc-bromoketone or aldehyde 161 

protected as its dimethyl ketal or acetal reacts with 
trimethylsilylenol ether 162 to yield intermediate 163 
which cyclizes to furan 160 (T. Mukaiyama, H. ishihara, 
K. Inomata Chem. Lett. . 1975, 527). R», R b, R c, ^ R d 
15 are R 13 which is described in the scope of this 
application and with similar limitations as were 
described under Scheme 24 for R 13 with regards to being 
in final form or not. 

Compounds where R 1 is a thiophene may be synthesized 
20 by the methods shown in Scheme 30. In line a, 1,4- 
dicarbonyl compound 159 is reacted with a phosphorous 
sulfide (phosphorous pentasullf ide, phosphorous 
trisulfide, phosphorous heptasulf ide, etc.) to yield 
thiophene 164 (H. D. Hartough, Chem. Heterocvcl. Compd. , 
25 1952, 3, 1). The dicarbonyl compound 159 also reacts 
with H2S to favor thiophenes at lower temperatures (- 
50°C) (F. Duus Tetrahedron . 197 6, 32, 2817) . Reaction 
of alkenes 165 or 166 (line b) with sulfur and heat also 
yield- thiophene 164 (A. S. Broun, M. G. Voronkov J. Gen. 
30 Chem. USSR. (Engl. Trans.) (1947) 17, 1162; M. g. 
Voronkov, A. S. Broun, ibid, (1948) 18, 700; J. 
Schmitt,, M. Suquet, R. Fallard ( C. R. Hebd. Seances 
Acad, Sci. (1956) 242, 1738. R*, R b # R c ^ R d are as 
defined in Scheme 29. 

35 
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Compounds where R 1 is a pyridine may be synthesized 
by the methods shown in Scheme 31. It is to be 
10 understood that each scheme and each reaction has its 
own scope and limitations and that no one synthesis is 
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universally applicable. It is also to be understood 
that one skilled in the art will be able to determine 
which synthesis is best suited for his or her needs. In 
line a, reaction of enamine 167 with ethynyl ketone 168 
5 will cyclize to pyridine 170 (F. Bohlmann, D. Rahtz 

Chem. Ber. (1957) 90 , , 2265). Enamino ketones 171 (line 
b) condense with 1,3-diketones or beta-keto esters 172 
v to yield pyridine 174 where R is alkyl, aryl or alkoxy 

and aryloxy (N. K. Kachetkov, A. Gonsales, A. Nesmeyanov 
10 Dokl. Aka d, Navk, SSSR (1951) 79, 609; S. Auricchio, R. 
Bernardi, A. Ricca Tet. Lett. (1976) 9831; H. Henecka 
Chem. Ber. (1949) 82, 41). 

The Hantsch dihydropyridine synthesis can be used in 
the synthesis of pyridines as. shown in line c. There 
15 are many modifications of this synthesis of which only 
one is shown. Reaction of 175 with beta-aminocrotonate 
17£ yields dihydropyridine 177 (F. Basset t, H. Meyer, E. 
Wehinger Angew. Chem. Int. Ed. Engl. (1981) 20, 762) . 
Further oxidation with, for example, dilute nitric acid 
20 yields pyridine 178 where R and R 1 can be different 

alkoxy groups (E. Knoevenagel, W. Rushhaupt Ber. (1898) 
31 1025) . Cycloaddition of oxazole 179 with alkene 180 
can also yield a pyridine (182) (M. Ya Karpeiskii, V. L. 
Florent'ev Russ. Chem. Rev. (Engl. Trans.) (1969) 38.* 
25 540; R. Iiakhan, B. Ternai Adv. Heterocvl. Chem. (1974) 
17, 99) . In all of these pyridine synthesis, R a , R*>, 
R c , and R d are as described for Scheme 29. All of the 
substituents around the pyridine ring can be in final 
form or in the form of a precursor to a given functional 
30 group as would be recognized by one skilled in the art. 
Finally, in line e, hydroxypyridines, such as 183 , may 
be triflated and coupled with an aryl -or 
heteroarylboronic acid or aryl -or 

heteroaryltrialkylstannane using a transition metal 
35 catalyst such as Pd to yield aryl or 
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heteroarylpyridLnecarboxylic acids, such as 186- 
in turn may be coupled to aminoboronic acid esters as 
discussed previously to yield compounds of Formula I. 
Halogens, such as Br or I may be used instead of 
5 triflate in compound 184 to undergo what is known as tin 
Suzuki coupling reaction. R and R 1 ' in line e) are any 
of the allowed phenyl substituents in the scope of this 
application (Suzuki reactions: A. Suzuki Pure Appl. 
Chem- (1985) 57, 1749). 
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Scheme 31 




18B 16? 170 




5 Compounds where R 1 is a pyridazine may be 

synthesized by the routes shown in Scheme 32. Reaction 
of 1,4-carbonyl compound 187 with hydrazine yields 
pyridazine 188. if the 1,4-dicarbonyl compound is 
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saturated as in line b (compound 159) , then the product 
from the reaction with hydrazine 189. must be oxidized to 
yield pyridazine 188 (K. C. Nicolaou, w. E. Barnette, R. 
L. Magolda J. Am. Chenu Soc. (1979) 101. 766; 

5 

Scheme 32 




159 189 



10 M. Tisler, B. Stanovnik "Pyridazines and their Benzo 

Derivatives" in A. R. Katrizky, C W. Rees Comprehensive 
Heterocyclic Chemistry , v. 3 (Pergamon Press: Oxford), 
1984, p. 45). Halopyridazines or hydroxypyridazines raav, 
also undergo the same aromatic cross -coupling reactions '" 

15 as were described for pyridines. R a , R b , R c and R d , 
etc., are defined the same as in the pyridine case. 

Compounds wherein R 1 is a pyrimidine may be 
synthesized by the methods shown in Scheme 33. Reaction 
of 1,3-dicarbonyl compound 190 with amidine 191 yields 

20 pyrimidine 192 (D. J. Brown, S. F. Mason The Pvrimidines 
in A. Weissberger ed. .The Chemistry of Heterocyclic 
Compounds , (John Wiley: New York) 1962, p. 31). 
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Scheme 33 




193 



5 Reaction of amidine 191 with 193 also yields pyrimidines 
(P. Schenone, L. Sansebastiano , L. Mqsti J. Heterocyclic 
Oiem^ (1990) 2J, 295) . R*, R b, R c, and Rd are as 
defined previously in Scheme 32. Halopyrimidines or 
hydroxypyrimidines may also undergo the same aromatic 
10 cross -coupling reactions as were described for 
pyridines . 
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Scheme 34 




5 Compounds in which R 1 is a 1,2, 4 -triazine may be 

synthesized by the procedures outlined in Scheme 34. In 
line a, 1,3-dicarbonyl compound 194 is condensed with 
amidrazone 195 to yield triazine 196 (H. Neunhoeffer and 
p. F. Wiley Chemistry of 1.2. 3- Triazlnes and 1.2,4- 

10 Triazines and Pentazines , v. 33 in A. Weissberger, E. C. 
Taylor, eds., The Chemistry of Heterocyc lic Compounds 
John Wiley and Sons (New York: 1978) pp 194-200 and p. 
524) . In line b, cyclization of acylhydrazone 197 with 
ammonia or ammonium acetate leads to triazine 196 (H. 

15 Neunhoeffer, P. F. Wiley, ibid., p. 196, 197). In line 
c, reaction 1,2-dicarbonyl compound 194 with 
oxalamidrazonates 198 yields 1,2, 4 -triazine ester 199. 
Saponification of 199 yields 200 which can be 
decarboxylated to yield 1,2, 4 -triazine 201 (H. 

20 Neunhoeffer, P. F. Wiley, ibid., p. 526). R a , R b , and 
rC are as defined in the~ pyridine case. Halotriazines 
or hydroxytriazines may undergo the same aromatic cross - 
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10 



coupling reactions as were described earlier for 
pyridines • 

Compounds in which R 1 is as described in lines k and 
1 in the scope of this application may be synthesized by 
the methods described in Scheme 35. If heterocycle 
- J-K-L-M-Q- 202 contains a bromine, iodine or a hydroxyl 
group (which can be triflated) designated by X, then it 
can undergo a Suzuki coupling to yield 204 where u is 0 
(A. Suzuki, ibid) (Scheme 35, line a). If instead of 
B(0H>2 a trialkyltin group is present, then a Stille 
coupling can be performed when X = triflate (J. K. 
Stille Angew. Chem. Int. Ed. Encrl, (1986) 25 508; J. K. 
Stille Pure Appl. Chem. (1985) 57, 1771) . 

15 Scheme 35 

M Wj MHO) 2 B-f -[p(CH 2 ) m C0 2 R *KPWU l 
Q \ Suzuti 

X Coupling 
2Q2 203 

/tvK i^N. saponify and 

MOrL jT( CH 2)mC0 2 CH 3 «upteto 

fV^ J aminoboronte ester 

u as described previously 

204 

b) ^-(CH^-Q-^^R 



saponify and 
couple to 



as described 
previously 
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The X and B(OH)2 (or trialkyltin) moieties may be 
reversed so that now X = B(0H)2 (or R3Sn) and the phenyl 
of 203 contains halogen or tr if late group. The same 
coupling procedures may be used in synthesizing 
5 compounds where R 1 is described by line 1 and u is 0 as 
were used in synthesizing compounds where R 1 is 
described by line k and u is 0. 

When u is not 0, heterocycle 205 and its six- 
membered ring counterpart -C-w-R-T-U-V- (described in 

10 line 1) must be synthesized from scratch by the methods 
described heretofore, with the - (CH2)u- Phenyl" (CH2)mC02R 
group being one of the substituents in final or 
precursor form. If heterocycle 205 contains an N-H 
which is alkylatable, then alkylation with 206 where X 

15 is CI, Br, I, mesylate tosylate or trif late yields 207 

(Scheme 35, line b) . The esters 204 and 207 can then be 
hydrolyzed to the free acid and coupled with 
aminoboronic acid ester derivative as described in 
Scheme 4, for example, to yield boronic acid esters 

20 which can also be hydrolyzed to the corresponding free 
boronic acid products. . 

A general method (Scheme 36) for the synthesis of 
4 - carboxydihydroheterocycles ( oxazolines , thiazolines , 
imidazolines) utilizes the condensation of an a- amino 

25 acid ester (210) with an imidate (211) to provide 212, 
see: Meyers, A. I.; Hanagan, M. A.; Mazzu, A. L. 
Heterocycles 1981, 15, 361; Meyers, A. I.; Whitten, C. 
E. Heterocycles 1976, 1, 1687; North, M. ; Pattenden, G. 
Tetrahedron 1990, 46, 8267; Jones, R. C. F.; Ward, G. J. 

30 Tetrahedron Lett. 1988, 29, 3853. In the case where R 20 
= H, the cyclization might be conducted with trimethyl 
orthoformate instead of 211, see: Martin, P. K. et al. 
J. Org. Chem. 1968, 33, 3758. For compounds that are 
substituted only at the 2 -position of the heterocycle, 

35 serine or cysteine might be used as the amino acid, ester 
partner. The dihydroimidazole -based materials would be 
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prepared from an N<*-monoprotected diaminopropionic acid 
to prevent tautomerization of the double bond once the 
cyclic system of 212 has been formed, see: Martin, p. k. 
et al. J. Org. Chem. 1968, 33, 3758. Hydrolysis of the 
5 ester then affords carboxylic acid 213. 

Scheme 36: Synthesis of 4-Carboxyheterocycles. 



approach to the oxazoline class could utilize reaction 
between the anion of 215 and formaldehyde to provide 

15 adducts 216 as recorded by Kanemasa, S. et al. 

Tetrahedron Lett. 1993, 34, 677 and Ito, Y. et al. 
Tetrahedron 1988, 44. 5253. Hydrolysis of the imine 
should deliver, 217, an example of an a- substituted 
a- amino acids, as a mixture of isomers. Condensation as 

20 before with imidate (211) should generate cyclic 

moieties of general structure 218 which are hydrolyzed 
to 219. 





R 20 
212 



R 20 



213 



It may be desirable to prepare more highly 
substituted heterocycles as well (Scheme 37) . An 
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The corresponding thiazolines should be available 
by installing a sulfhydryl group prior to 
cyclocondensation. To that end, N - protection of 217, 
followed by reaction with a sulfur nucleophile, a thiol 
5 ester or an inorganic salt thereof, based on the work 
reported by Mitsunobu, 0. Synthesis 1981, l, and Yuan, 
W. et al. J. Med. Cheat, 1993, 36, 211, should provide 
the substituted cysteine (220) upon premoval of the 
N- protecting group. Subsequent reaction with the 
10 imidate should deliver 221 and ultimately 222, after 
hydrolysis of the ester. 
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Scheme 37: Synthesis of Substituted Heterocycles 

Jao. 2)CHjO HO-Sr*» " 

215 216 

Me °Y° MeO^O HO O 
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218 219 



HO 



217- 



MeO^O MeO^JD HO^,0 

1)BOC^O x ^ 



w v w — Y — 

T R ». J11 R^J _R 2 °--J 

^.HC. — £> (> 



3)H« H8 *-< S-K 

R 20 R 20 



2)AcSH 

H6 

220 221 

C. 



R 20 " ^^ES^ PhftN-A"" 2) protection 

^5 Phth-phthaloyl ^ 3)HC| 

^VL Me0 y° H( V° 

225 226 

5 The imidazolines should be obtained via the 

condensation described by Jones, R. C. F. ; Ward, G. J. 
Tetrahedron Lett. 1988, 29, 3853, of a suitable diamino 
acid with imidate 211. The preparation parallels the 
sequences discussed above where the anion of 215 would 
10 be expected to generate adduct 223 as described by 
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Gilbert, I. et al. Tetrahedron Lett. 1991, 32, 2277 . 
Manipulation of the protecting groups and implementation 
of the aforementioned cyclization should give 
imidazoline 225 which may be converted to the 
5 corresponding carboxylic acid 226. 

Using an analogous synthetic sequence (Scheme 38) , 
the polysubstituted versions of these heterocycles 
should also be accessible- For the oxazo - or imidazo - 
type compounds, reaction of the anion of 215 with an 
10 electrophile 227 should deliver 228, as reported by ' 

Kanemasa, S. et al. Tetrahedron Lett. 1993, 34, 677 [cf. 
Meyer, R. et al. Liebigs Ann. Cheat. 1977, 1183], and 
liberation of the a -amino group should then provide 
229, as a mixture of isomers. Application of the now 
15 standard cyclocondensation should complete the synthesis 
of 231 upon hydrolysis of 230. 

A similar sequence should provide an entry into the 
thiazolines series (235) . However, in the case where 
R^b « H , this material would be prepared by converting 
20 232 to the corresponding mercaptan 233 using the 

conditions described earlier; the ester in 234 could 
then be hydrolyzed to afford 235. This reaction 
sequence would be preferred to avoid use of a presumably 
unstable thioaldehyde (227 where U = S and R 3b = H) , 
25 see: TaJcahashi, T. et al. Heterocycles 1993, 36, 1601 
and references therein. 
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SCHEME 38: Polysubstituted Heterocycles, Synthesis I. 
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232 



1)HCI 



2) Protect 

3) AcSH 

4) deprotect 



MeOy 

20C I 



O 

R 20a 



211 



MeO. 

H, 



f^Oc^X NH 2 -HCI 
SH 

233 



R 200 




s-4 



o 

N 



|20 



234 



HO^O 

. R 20 * 



a; 

R 20c^\ N 



235 



R 20 



5 Alternative methods for the preparation of these 

polysnbstitutued heterocycles employ (Scheme 39) the 
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addition of the anion of isocyanide 236 to an 
electrophile 227 to provide the heterocycle 237, see: 
Ito, Y. et al. Tetrahedron Lett. 1989, 30, 4681; ito, Y. 
et al. Tetrahedron iett. 1988, 29. 6321, 235; ito, Y. et 
5 al. Tetrahedron Lett. 1987, 2B. 6215; Ito, Y. et al. 
Tetrahedron 1988, 44, 5253; Meyer, R. et al. Liebigs 
Ann. Chan. 1977, 1183. The carboxylic ester may be 
manipulated at this time, however the preferred sequence 
would implement either an exchange reaction mediated by 
10 a transition metal catalyst as reported by ito, Y. et 
al. Tetrahedron 1988, 44, 5253 to provide derivatives 
238; standard hydrolysis followed by reaction with 
imidate 211 would also yield 238. Subsequent 
conversion to the carboxylic acid 239 should proceed 
15 smoothly. For cyclic compounds (243) where R 20 - H, the 
preferred sequence would involve the sequential 
hydrolysis of adduct 240, transformation of the hydroxyl 
group into a sulfhydryl function, cyclocondensation to 
thiazoline 242 and finally hydrolysis to afford the 
20 desired carboxylic acid 243. 
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SCHEME 39: Polysubstituted Heterocycles , Synthesis II 

A. 



R^^CO^e 1) BaS8 . R 20c N Tr 208 
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S Another noteworthy method (Scheme 40) for the 

assembly of oxazolines and thiazolines utilizes an 
appropriate tf-acyl-p-hydxoxy-a-amino acid (244) which 
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reacts intramolecularly by cyclization of the amide 
carbonyl onto the hydroxyl group of the amino acid. 
This transformation may occur upon treatment with 
triphenylphosphine and an azodicarboxylate , as reported 

5 by Wipf, P.; Miller, C; P. Tetrahedron Lett. 1992, 33, 
6267, 907 and Galeotti, N. et al. Xhid. , 2807, or 
through the use of diphenyl sulfoxide and trif lie 
anhydride, as demonstrated by Yokokawa, F. et al. 
Synlett 1992, 153, to generate the requisite ring 
10 system; in 245. Hydrolysis of the ester then provides 
246. Alternatively, this cyclization may be effected by 
intramolecular displacement of the corresponding halo 
derivative (-OH --> halogen in 244) , which is generated 
in Situ, to provide the oxazoline (245), see: Evans, D. 

15 A. et al. J. Org. Chem. 1992, 57, 1961. 

SCHEME 40 : Alternative Syntheses of Oxazolines and 
Thiazolines . 



O^OMe O^OH 
«* IR** hydrolysis, R*\ 



R^ Mft cydbation R . hydrolysis 



HoJj^tfWb O^OMe O^OH 

^- jas — *-v> — *-v> 

244 245 



20 



IX), S 



25 



The regioisomeric 5-carboxyheterocycles may be 
synthesized (Scheme 41) by condensation of an 
appropriate a-functionalized p- amino acid with imidate 
211; for an example of this type of cyclization, see: 
Wolfe, S. et al. Tetrahedron Lett. 1979, 3913. In the 
event, nucleophilic opening of an a, b - epoxy acid 
(247) with an inorganic azide such as lithium azide 
according to Chong, J. M. ; Sharpless, K. B. J. Org. Chem. 
30 1985, 50. 1563 should provide 248; the corresponding 
esters also participate in this reaction, see: 
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Commercon, A. et al. Tetrahedron Lett. 1992, 33, 5185. 
Reduction should give the requisite ct-hydroxy-p-amino 
acid 249. Alternatively, it may be desirable to prepare 
249 from an a - amino acid directly as described by 
5 Poss, M. A.; Reid J. A., Tetrahedron Lett. 1992 , 33, 
1411 , by reaction of the appropriate tf-BOC compound 
(250) with 2-furyllithium to provide vicinal amino 
alcohol (251); manipulation of the furan moiety and 
deprotection then generates 249. A similar approach 
10 using 2-lithiothiazoles may also be useful, see: 

Dondoni, A.; Perrone, D. Tetrahedron Lett. 1992, 33, 
7259. 
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SCHEME 41: Regioisomeric Heterocycles , Synthesis I. 

A ' HO^O HO O 

\*k , Q20C JLr» JHUr» T R20a 
R** 0 Q* R 20b^OH R*°Of OH 

2" N 3 NH 2 



247 248 



249 

1) lO] 

2) deprotect 



BOC-HN^" ° BOCHN' > V A 0^ 
250 251 



B. 



HO^O 
211 R*>. 




R 20 * 
O 



R 20 



254 



HO. ,0 



HO O I 

1) protect/esterify ^ 211 R 2 ^ 




249 R 200 . JcR 208 " R2 obX 8 



2) AcSH R : 

3) deprotect " ^ R 20 

251 



HO^O 

v 1)prot©ct/esterily H0 Y°_ 211 P^.X*** 



>= Lr 208 ^20b^\ , N 

»>^NHP R N=( 



2) PNH 2 R zob. 

3) deprotect "" ^ R 20 

252 



253 



-132- 



WO 96/20689 



PCT/US9S/16248 



Completion of the syntheses of the heterocycles 
should follow precedent. Reaction with of 249 with 211 
should provide oxazoline 254 directly. This alcohol may 
also be used in a sequence described previously to allow 
5 for incorporation of sulfur and ultimately provide 250; 
this mercaptan should lead to thiazoline 251. 
Additionally, 249 could be employed as a substrate for 
reaction with a nitrogen based nucleophile, see: 
Mitsunobu, 0. Synthesis 1981, 1 [cf. Cardani, S. et al. 
10 Tetrahedron 1988, 44, 5563], to deliver 252 as a 
precursor for imidazoline 253. 

The regioisoraeric imiodazolines should be available 
from other routes as well (Scheme 42) . One method would 
call. for hydrolysis of imine 223, discussed earlier in 
15 Scheme 37, followed by protection of the newly liberated 
a- amino group to give 254. Cleavage of the phthaloyl 
residue and reaction with imidate 211 should provide 
255 which is hydrolyzed to 256. An alternative 
approach calls for reaction of an ct-bromo- 
20 a, p- unsaturated ester (257) with an amidine (258) 
tsterically hindered (P is large ) materials do not 
react] to generate 259 in a single step as reported by 
Marsura, A. et al. Synthesis 1985, 537; hydrolysis of 
the ester should yield the acid 260. 

25 
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SCHEME 42: Alternative Preparations of imidazolines. 
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5 The several types of inhibitors disclosed in this 

invention can be broadly classified by their 
electrophilic functional group A, as defined in Formula 
(I) . The compounds described below, unlike the boron 
containing peptides, utilize a highly electrophilic 
10 carbon atom at A to interact with the active site serine 
of thrombin. The precursor for the electrophilic carbon 
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i n h i b itors is the appropriately protected amino acid 
(261) of Scheme 43. 

Scheme 43 
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The preparation of (261) can be found in the general 
chemical literature, one such reference being the review 
by Morrison and Mosher (1976). According to Scheme 43 
various terminal functional groups are available from 
(261) : the formamidino- (262), cyanoguanidino - (263), 
hydroxyguanidino- (264) and guanidino- analogs (265) . 

The preparation of amidine derivative (267) and 
phenylguanidines of formula (269) from amino acids (266) 
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and (268), respectively, is shown in Scheme 44. The 
conditions used to prepare amidines of formula (267) is 
discussed for (303) of Scheme 53 while the method for 
formamidinylation of (268) to give (269) is the same as 
5 that described to prepare (295) of Scheme 52. 

Scheme 44 . 
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PG = suitable amine protecting group 



As shown in Scheme 45, appropriately protected 
derivatives of formulae (261-269) , wherein M is an alkyl 
or benzyl group can be coupled with ^W-disubstituted 
acid (270) or (271) (wherein M is hydrogen) . The X 
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group in compounds of formulae (261) through (269) and 
(272) in Scheme 45, as well as in compounds illustrated 
in the Schemes to follow, is a protected version of the 
terminal functional group X, as defined by Formula (i) , 
unless deprotection is indicated to obtain the final 
compound of the sequence. 

Scheme 45 • 

lA™* Anh 2 — rV^« 

0 Q-X Ck R 6 R 

270:UR 3 R 11 N- X 

261-269 272 



271: L= nitN . 



R T> 



p3 

" wherein X is terminal 

functional group (protected) 



It is understood that the protecting group (s) used 
should compatible with the conditions of the process 
discussed; a good source for information on protecting 

15 group chemistry is Greene and Wuts (1991). 

The preparation of the thrombin inhibitors 
trihalomethyl ketone (274) and a-ketoester (275) are 
shown in Scheme 46. The coupled ester (272), wherein M 
is alkyl or benzyl can be converted to the acid (M is 

20 hydrogen) by the methodology appropriate for the 

particular ester functionality as described in Greene 
and Wuts (1984). The aldehyde (273) can be prepared by 
selective reduction of the acid (272, M is hydrogen) to 
the primary alcohol followed by oxidation. 



Scheme 46. 



-137- 



PCT/US95U6248 

WO 96/20689 



R 4 R 6 H 

R 3 o Q 

X 

272 



R 4 R 6 H 
R3 o Q 

x 

273 



CHO 



R 4 R 6 H 



R 4 R 6 H 

r 3 o Q 

X 

274 

J can t» Fluorine 
R*R 6 H 



C(=0)CJ 3 



XyHWEi) 3 r iin^V n Y C( 

i II 1 *" Ja n Q 



=0)C0 2 CH 3 



? 

X 



9 

X 



275 



276 



10 



15 



To obtain the primary alcohol, the acid can be 
transf ormed to the mixed anhydride by condensation of 
the trialkylammonium salt of the acid with an alkyl- or 
arylchlorof ormate in an inert non- polar solvent such as 
tetrahydrofuran, 1,2-dimethoxyethane or toluene at-7 8°C 
to room temperature. The solution of the resulting 
mixed anhydride is filtered and reduced to the peptidyl 
alcohol with an excess" of a borohydride reducing agent 
in a compatible solvent like water or an alcohol at 
-78°C to room temperature according to the method of 
Rodriguez et. al., Tetrahedron Lett. 32, 923 (1991). 
The peptidyl alcohol can be oxidized to aldehyde (273) 
without over oxidation by a variety of procedures,- as 



-138- 



WO 96/20689 



PCT/US95/16248 



detailed by Hudlicky in Oxidations in Organic Chemistry, 
American Chemical Society, p. 114 (1991) ; the preferred 
methods include Swern oxidation described by Omura and 
Swern, Tetrahedron 34, 1651 (1978); and the Pfitzner- 
5 Moffat oxidation described by Fearon et al.in J. Med. 
Chem. 30, 1617 (1987), A two step protocol reported by 
Edwards, Tetrahedron Lett. 33, 4279 (1992) can be used 
to prepare the trif luoromethyl ketones (274) (J is 
fluorine) from aldehyde (273) . In this procedure a 
10 metallated trif luoromethyl anion is generated from an 
excess of trif luoromethyliodide or -bromide and an 
active metal such as zinc, magnesium, lithium or cadmium 
in inert, anhydrous solvents like tetrahydrofuran or 
N,N-dimethylformamide at temperatures of -100°C up to 
15 the reflux point of the solvent. Alternatively, the 

metalated trif luoromethyl anion may be generated by the 
transmetallation of trif luoromethyliodide or -bromide 
with an organometallic compound such as a Grignard 
reagent or alkyllithium compound in an inert solvent 
20 like tetrahydrofuran, hexane or ether at temperatures 
ranging from -78°C up to the reflux point of the 
selected solvent. Aldehyde (273) can be added to the 
solution of the metalated trif luoromethyl anion to form 
the trif luoroethanol derivative at temperatures of 
25 -100°C or higher. To obtain the trif luoromethyl ketone 
(274) where J is fluoro, the alcohol is oxidized by the 
Pfitzner Moffat or Swern procedure. Removal of the 
protecting group (s) on terminal group X by the 
appropriate method will provide the thrombin inhibitors 
30 of formulae (274) . 

Trihalomethyl analogs of (274) , where J is fluoro 
can also be prepared from aldehyde (273) by a different 
method. The trihalomethyl ketones are prepared by 
treating aldehyde (273) with either the trimethylsilyl 
35 trihaloacetate or the potassium or sodium trihaloacetate 
in a polar solvent such as an alcohol, N,N- 
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dimethylf ormamide or methylsulf oxide with or without a " 
base such as a trialkyl amine, potassium carbonate or 
sodium hydroxide at temperatures of -7 8°C or higher 
according to the method of Beaulieu, Tetrahedron Lett. 
5 32, 1031 (1991); Shell Int. Res., European Patent 
Application EP 16504 ). The resulting aaa- 
trihaloethanol is oxidized and group X can be 
deprotected as above to give the thrombin inhibitors or 
formulae (274). 

10 The cr-ketoester thrombin inhibitors, exemplified by 

(27 6), are prepared according to a route disclosed by 
Iwanowicz et. al. in Bioorgan. Med. Chem. Lett. 12 , 1607 
(1992). The tris( ethyl thio) methyl anion is added to tfc|^ 
peptidyl aldehyde (273) in a solvent such as 

15 tetrahydrofuran, 1, 2-dimethoxyethane or toluene at 
-100°C or higher to give the alcohol (275) . The a- 
hydroxyl ester is generated from (275) by treatment with 
a mixture of mercuric salts, such as mercuric chloride 
and mercuric oxide, in an alcohol or water. Swern or 

20 Pf itzner-Moffat oxidation of the a-hydroxyl ester 

followed by the deprotection of substituent X protecting 
group provides thrombin inhibitors of formula (276). 

Another method for the preparation of compound 
(276) substitutes a i-lithio-l-alkoxyethene or 1- 

25 magnesio-l-alkoxyethene for the tris (ethyl thio) methyl 

anion of Scheme 15 in an addition reaction with peptidyl 
aldehyde (273.) . There., can be obtained an adduct 
analogus to the tris ( ethyl thio )hydroxye thy 1 compound 
(275) when excess l-raagnesio- or l-lithio-l-alkoxyethene 

30 anion is stirred at temperatures ranging from -100 °C to 
ambient temperature with (273) in anhydrous solvents 
such as diethyl ether or tetrahydrofuran. This '* 
alkoxyolefin product may then be transformed to (276) by 
oxidative cleavage with reagents such as ozone or 
35 periodate in an inert solvent such as a halohydrocarbon, 
lower alkyl ketone, an alcohol or water at temperatures 
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ranging from -100 °C to ambient temperature, followed by 
oxidation of the intervening a-hydroxyester and 
deprotection as described above. 

The preparation of the «wr-dihalomethylketone 
5 thro mbin inhib itors of this invention is outlined in 
Scheme 47 . 

Scheme 47 . 

R 4 R 5 H R 4 R 6 H 

R«N-VV HO — R-N^V V H(OH)CHJ2 
R 3 O Q r3 O Q 

X y 
273 278 

Q-«XVi4* or J 
-(CH^CeH^CHaJp R*R 6 H 

R-N^V N Y C(=0)CHJ2 

X 

10 279 

The aondihalomethylketone (279) , where J is fluoro can 
be prepared from the aldehyde (273) by selective 
reaction of the aldehyde with the anion of the 

15 corresponding dihalome thane . The metalated 

dihalomethane anion is generated from one equivalent 
each of a strong hindered base, such as lithium 
tetramethylpiperidide or tertbutyllithium, and the 
selected dihalomethane in an anhydrous, inert solvent 

20 like tetrahydrofuran or 1,2-dimethoxyethane at -100°C or 
higher according to the method of Taguchi et. al. Bull. 
Chem. Soc. Jpa., 50, 1588 (1977). The metalated 
dihalomethane anion can be added to the aldehyde (273) 
at -100°C or higher. Alternatively, the dihalomethane 

25 anion is generated from a dihalomethyl (trimethyl) silane 
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and an anhydrous fluoride ion source such as 
tris(diethylamino)sulfonium dif luoromethyl silicate in 
an inert solvent like benzene, acetonitrile or 
tetrahydrof uran at -78°C or higher, then (273) can be 
5 added to give dihaloethanol (278) according to the 

method of Fujita and Hiyama, J. Am. Chem. Soc. 107 , 4085 
(1985) . The resulting dihaloethanol can be oxidized to 
ketone (279) by the Swern or Pfitzner-Mof f at procedure. 
Removal of the protecting group (s) on substituent X of 
10 (279) gives the ao-dihalomethylketone thrombi n 
inhibitors . 

a-Halomethylketohe thrombin inhibitors can be 
prepared by the process illustrated in Scheme 48. 
The acid chloride (281) can be prepared from acid (272), 

15 wherein M is hydrogen or its trialkylaramonium, sodium or 
potassium salt with a chlorinating agent such as thionyl 
chloride, oxalyl chloride or dichloromethylmethyl ether 
in a solvent like tetrahydrof uran or dichloromethane 
with or without a catalytic amount of N,N- 

20 dimethylformamide at -7 8°C or higher. Alternatively, 
the mixed anhydride of (272) may be prepaxed as 
described for (272) in Scheme 46. Compound (281) or the 
mixed anhydride of (272) can be treated with an ether 
solution of diazomethane and either anhydrous hydrogen 

25 fluoride or hydrogen chloride gas according to that 
described by McPhee and Klingsbury, Org. Synth. Coll. 
Ill, 119 (1955); or hydrogen bromide according to the 
method Miescher and Kaji, tfeiv. Chim. Acta. 24, 1471 
(1941). 

* * . 
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Scheme 48. 



R 4 R 6 H 

R 3 o 9 

X 
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281 



Q = -(CH 2 ) 1 . 12 or 

-(CH 2 ) q C 8 H 4 (CH 2 ) p 



R 4 R 6 H 

r 3 o q 

X 



282 



10 



15 



20 



Selection of the hydrogen fluoride gas will give the a- 
fluoromethylketone analog, (282) wherein J is fluoro; 
and hydrogen chloride gas gives the a-chloromethylketone 
analog (282) wherein J is chloro. Deprotection of X 
gives the corresponding thrombin inhibitors of (282), 

The general preparative route for the a/f- 
diketoester, -amide and -ketone thrombin inhibitors of 
this invention is exemplified in Scheme 49. Compound 
(281) or the mixed anhydride of (272) can be reacted 
with a Wittig reagent such as methyl (triphenyl- 
phosphoranylidene) acetate in a solvent like 
tetrahydrofuran or acetonitrile at temperatures ranging 
from 0°C to the ref lux point of the solvent to give 
(284), Oxidative cleavage of the phosphoranylidene 
(284) with an oxidizing agent like ozone or OXONE™ in 
an inert solvent such as tetrahydrofuran, 
dichloromethane or water at temperatures of -7 8°C or 
higher gives the vicinal tricarbonyl compound (285) , 
analogous to that described by Wasserman and Vu, 
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Tetrahedron Lett. 31, 5205 (1990). Cleavage of the 
protecting group can provide thrombin inhibitors of 
formula (285) . 



Befeeae 49. 
R 4 R 6 H R 4 R 6 H 

r 3 o Q r 3 o Q 

X x 

272: M = OH 284 

281 : M = CI 



C(0)C(=PPh3)C0 2 CH 3 



I 



Q = -(CH2)i-i2 or r4 R 5 H 

-(CH^CeH^CH^p w n c(0)C(0)C0 2 CH 3 

R 3 o Q 
X 

285 



The preparative routes for the synthesis of the a- 
10 mono- and oa-dihalo-0-ketoester -amide and ketone 

thrombin inhibitors of this invention are summarized in 
Scheme 50. The exemplified 0-ketoester (287) is 
available from the acid derivative (272) • The acid n 
(272) can be treated with carbonyl di imidazole xn an 
15 inert solvent such as tetrahydrof uran or dichloromethane 
at 0°C or higher to form the acyl imidazole. This acyl 
imidazole, or the mixed anhydride of (272) , can be 
further reacted with lithioethylacetate in solvents such 
as 1,2- dime thoxye thane or tetrahydrof uran/hexane at 
20 temperatures ranging from -100°C to ambient temperature, 
according to the method of Dow, J. Org. Chem. 55, 386 
(1990) to give /J-ketoester (287). 
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Scheme 50. 

R 4 R 6 H r4 R 6 h 

R 3 O Q r3 o Q 

X x 
272 : M = H 287 

Q = (CH^. i2 or (CH^Ce^CCH^p j 

R 4 R 6 H 

R 3 O Q 



288 : J = H, halogen 
289 : J « dihalogen 



Compound (287) serves as a substrate for both mono- and 
dihalogenation. The cr-monochloro analog of (288) , where 
J is each chlorine and hydrogen, can be prepared by 
controlled halogenation reactions with reagents like N- 

10 chlorosuccinimide or thionyl chloride in an inert 

halogenated solvent and at temperatures ranging from 
-20°C to the reflux point of the selected solvent 
according to the methods of Uhle, J. Am. Chem. Soc. 83, 
1460 (1961); and DeKimpe et. al., Synthesis 2, 188 

15 (1987). The aa-dihalo analog (289) where J is chloro is 
available from halogenation with molecular chlorine in a 
halogenated solvent at temperatures of -20°C or higher 
according to the method of Bigelow and Hanslick, Org. 
Syn. Coll. xi, 244 (1943). Reagents such as N- 

20 f luorobis [ (trif luoromethyl) sulfonyl] iraide are useful for 
the preparation of mono- and difluorp analogs (288) and 
(289) by reacting the appropriate stoichiometry of this 
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reagent with (287) in a halogenated solvent at 
temperatures of -7 8°C or higher according to the method 
of Resnati and DesMarteau, J. Org. Chem. 56, 4925 
(1991) • Deprotection of substituent X of the 
5 halogenation products (288) and (289) can provide the 
corresponding thrombin inhibitors. 

Compounds of formula (287) also serves as a 
substrate for the preparation of tricarbonyl derivatives 
such as (285) (Scheme 49). Condensation of (287) with 
10 an aldehyde, such as benzaldehyde, gives an 0-ene-a.r- 
dione. This ene-dione can be oxidatively cleaved with 
reagents like ozone or periodate to give tricarbonyl 
analog (285) . 

The preparation of the mono- and dihalomethylketone 
15 thrombin inhibitors is outlined in Scheme 51. The 

intermediates formed in the preparation of the a-mono- 
and o,a-dihalo-0-ketoester thrombin inhibitors of Scheme 
49 can be used in these preparations. 

20 Scheme 51* 

R 4 R 6 H R*R 6 H 

n iy>^ R 11 N^V N Y C(0)CHJ2 

R 3 o 9 R 3 o Q 

X X 

288 :J = halogen, H 282: J - dihaJogen 

289 : J = cfihalogen 279 : J = halogen. H 

The decarboxylation of these halogenation products, 
25 (288) and (289) , can be effected by saponification of 
the ester with mild aqueous base such as potassium 
carbonate or sodium hydroxide in water miscible solvents 
like an alcohol, tetrahydrofuran or N,N- 
dimethylformamide, followed by adjusting the pH to a 
30 range of 4 to 6. This mixture can be either stirred at 
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ambient temperatures or heated at various temperatures 
up to the reflux point of the solvent chosen until the 
formation of (279) or (282) is complete and is similar 
to that reported in Matsuda et. al., Tetrahedron Lett. 
5 30, 4259 (1989). Removal of protecting group(s) can 
provide thrombin inhibitors corresponding to (279) or 
(282) • 

A process for the preparation of the boropeptide 
thrombin inhibitors of this invention from intermediates 

10 (291) and (292) is disclosed in Scheme 52. Compound 
(291) serves as a starting point for isothiouronium 
thrombin inhibitors (296) and (297). The boronic ester 
(296) is prepared by stirring a solution of (291) and 
thiourea in an inert polar solvent, such as an alcohol 

15 or tf,tf-dimethylformamide, at temperatures ranging from 
ambient to the reflux temperature of the selected 
solvent. It is understood that a boronic acid ester 
like compound (296) is an effective thrombin inhibitor, 
however, it may be transformed to the corresponding free 

20 boronic acid (297) without a loss of biological 

activity. Compound (297) is derived from the boron 
ester (296) by transesterif ication under equilibrium 
conditions. 

25 Scheme 52 
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I I I 

HO OH HO OH 

A 0 ^ B '. o B O 



HN Y S- " " HM y 
NHa 298:y-3 NH * 



298 :A= *o^5 

297: A =B(OH)fi 



299: y-4 



300 



Thus stirring ester (296) with an excess of an alkyl- or 
aryl boric acid in a biphasic mixture of neutral or 
5 acidic water and an immiscible solvent, such as ethyl 
ether or toluene, gives (297) after several hours at 
ambient temperature. The conditions generally preferred 
use 5 to 10 equivalents of phenylboric acid in ethyl 
ether/water at neutral pH.' Thrombin inhibitors (293) to 

10 (299) are obtained by reduction of an azide intermediate 
prepared from (291) or (292) . The azide intermediate is 
prepared by heating either (291) or (292) with an 
inorganic azide, such as sodium or potassium azide, in 
an anhydrous polar aprotic solvent, such as acetone, 

15 dimethylformamide or methyl sulfoxide at temperatures 
ranging from ambient to 130°C. Alternatively, phase 
transfer conditions may be employed to prepare the azide 
intermediate from (291) or (292) . For example, a 
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tetraalkylammonium azide in a npn- polar aprotic solvent, 
such as tetrahydrofuran or toluene, or a crown ether and 
inorganic azide in biphasic mixtures of water and an 
immiscible solvent, such as benzene, toluene or xylene, 
5 can be stirred at room temperature or heated up to the 
reflux point of the selected solvent. The primary 
amines (293) and (294) are most conveniently obtained 
from the catalytic hydrogenation of the azide in an 
inert solvent, such as an alcohol, ethyl acetate or 

10 tetrahydrofuran with a transition metal catalyst such as 
platinum or palladium on carbon under an atmosphere of 
hydrogen gas. A variety of alternative methods are also 
useful and can be found in the monograph by Hudlicky 
(1984, pp. 76). The acid salt of the resulting amines 

15 (293) and (294) may be formed by the addition of one 
equivalent of the desired acid to the hydrogenation 
mixture. Phenylboric acid mediated hydrolysis of esters 
(293) and (294) gives the free boronic acid thrombin 
inhibitors (298) and (299) , compounds of formula (I) of 

20 the invention. 

Compounds containing a primary guanidine or N- 
alkyl guanidine functionality may be prepared by the 
alternative process outlined in Scheme 52. As 
illustrated with primary amine (293) , the transformation 

.25 to (295) is effected with a guanidinylation agent, such 
as an S-alkyl thiourea, aminoiminomethane sulfonic acid 
reported by Miller and Bischoff Synthesis 9, 777 (1986) , 
cyanamide reported by Kettner et al. (1990) or their N- 
alkyl derivatives . This mixture is stirred at room 

30 temperature or higher with a base, such as potassium 

carbonate, triethylamine or N, tf-dimethylaminopyridine in 
an inert solvent like water, alcohol, N,N- 
dimethylformamide or acetone. The guanidine boronic acid 
esters (295) can be deesterified to give the 

35 corresponding boronic acid (300) by the phenylboric acid 
procedure described above. 
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According to Scheme 53, the bromide (292) is 
converted to the corresponding alkylnitrile (302) upon 
exposure to the cyanide anion under a variety of 
conditions. 

Schema S3 



\/ ^ BO 



(CH2) 4 ¥ 7\ (CH *>« u S\* 

Br UN 

292 302 

ft : 

O o HO v /OH 

B O B ° 

H R B r4 H R 6 r4 

NH 2 NH 2 

303 304 



HN 



10 Effective methods include the use of potassium or sodium 
cyanides in polar aprotic solvents, such as N,N- 
dimethylf ormamide , methyl sulfoxide, acetone or 
ethylmethyl ketone, at temperatures ranging from ambient 
up to the reflux point of the selected solvent. More 

15 useful, however, are conditions employing phase transfer 
agents such as tetrabutylammonium cyanide in a nonpolar 
aprotic solvent such as tetrahydrofuran or toluene; or a 
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biphasic mixture of a crovm ether and an inorganic 
cyanide in water with an immiscible solvent like 
benzene, toluene or xylene. These mixtures can be 
stirred at ambient temperature or heated up to the 
5 reflux temperature of the selected solvent. An amidine 
like (303) is prepared by first treating nit rile (302) 
with a saturated solution of a mineral acid such as 
hydrogen chloride in am alcohol solvent at room 
temperature or lower. The intermediate O-alkylimidate 

10 can be exposed to ammonia, or a primary or secondary 
amine under anhydrous conditions with or without an 
inert solvent. As illustrated in Scheme 5, compound 
(303) is produced by treating the O-alkylimidate formed 
from (302) with neat anhydrous ammonia at reflux. The 

15 free boronic acid (304) is obtained by 

transesterification of (303) with phenylboric acid in a 
mixture of water and diethyl ether. 
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EXAMPLE 1 : N x - ( 4 - Pheny lbenzoy 1 ) boroarginine ( ♦ ) - 
Pinanediol, Bisulfite 

Part A: (+) -Pinanediol 4-bromo- 1 (R) ' (4-phenvlbenzo- 
5 vl ) aminobut ane -1- boronate . To a solution of (+)- 
pinanediol 4 - bromo -!(*)- aminobutane - 1 - boronate 
hydrochloride (5.00 g, 13.6 mmol) in dichloromethane (50 
mL) at 0 °C was added 4-phenylbenzoyl chloride (4.97 g, 
22.9 mmol) followed by tf-metbylmorpholine (4 mL, 36 

10 mmol) . After 1 hour, the cooling bath was removed and 
the mixture stirred at room temperature for 2 hours. 
The mixture was then diluted with ethyl acetate and 
washed with 0.1 M hydrochloric acid, saturated sodium 
bicarbonate and saturated sodium chloride . The organic 

15 phase was dried over anhydrous magnesium sulfate, 

filtered and the filtrate ^concentrated in vacuo to 
afford 3.37 g (48%) of the desired amide, mass spectrum: 
(M+H) + 510/512; *H NMR (300 MHz, CDCI3) #7.9 (2H, d, J 
-8.3), 7.84 (1H, bs), 7.6 (2H, d, J =8.3), 7.44 (5H, 

20 m), 4.37 (1H, m), 3.41 (1H, t, J - 6.9), 2.0 (10H, m) 

1.49 (3H, S), 1.38 (1H, m) , 1.29 (3H, s) , 0.91 (3H, s) . 

Part B: (+) -Pinanediol 4-azido~l (R) - (4-phenvlbenzo- 
vl ) aminobutane - 1 - boronate . To a solution of (+)- 

2 5 pinanediol 4 - bromo -1 (JO - (4- pheny Ibenzoyl ) aminobutane - 1 - 
boronate (3.37 g, 6.60 mmol) in dimethylf ormamide (6 mL) 
was added sodium azide (547 mg, 8.41 mmol) . The 
resulting mixture was heated at 70 °C for 2 hours, 
cooled to room temperature, and diluted with ethyl 

30 acetate. The mixture was then washed with water, 
saturated sodium chloride and dried over anhydrous 
magnesium sulfate. Filtration, followed by 
concentration of the filtrate in vacuo gave 3.04 g (97%) 
of the desired azide, mass spectrum: (M+H) * = 473; X H 

35 NMR (300 MHz, CDCI3) c*7.89 (2H, d, J= 8.3), 7.75 (1H, 
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bs), 7,3 (7H, m), 4,32 (1H, m) , 3.32 (1H, m) , 2,0 (10H, 
m) 1.48 (3H, s) , 1.3 <4H, m) , 0.9 (3H, s) . 

Part C: N 1 - ( 4 - Phenylbenzoy 1 ) boroorni thine ( + ) - 
5 pinanediol, hydrochloride . To a solution of (♦)- 

pinanediol 4 -azido? 1(R) - (4 -phenylbenzoyl) aminobutane- 1 - 
boronate (3.04 g, 6.44 ramol) in methanol (30 xnL) was 
added Pearlman's catalyst (Pd(OH) 2 /C, 200 mg> and 1 M 
hydrochloric acid (6.5 raL, 6.5 itimol) . The mixture was 

10 placed on a Parr apparatus and hydrogenated at 50 psi 
for 3 hours. The mixture was filtered using Celite™, 
washed with methanol and the filtrate concentrated in 
vacuo. The resulting amorphous solid was dissolved in 
water and washed with ether. The aqueous phase was then 

15 concentrated in vacuo and crystallized from ethyl 
acetate -hexanes, giving 1.52 g (49%) of the desired 
amine hydrochloride, mass spectrum: (M+H) * « 447; mp: 
157-170 °C; J-H NMR (400 MHz, CDCl3/DMSO-d6) d9.88 <1H, 
bs), 8.18 # (2H, d, J « 8.3), 8.13 (3H, bs) , 7.68 (2H, d, 

20 J = 8.3), 7.61 (2H, d J = 7.0), 7.45 (2H, d, J = 7.0), 

7.37 (1H, d, J = 7.30), 4.20 (1H, d, J = 6.3), 2.99 (1H, 
m), 2.87 (2H, m) , 2.31 (1H, m) , 2.13 (1H, m) , 1.84 (7H, 
m), 1.56 (1H, d, J = 10.0), 1.42 (3H, s) , 1.29 (3H, s) , 
0.89 (3H, s). 

25 

Part D: N 1 - (4- Phenylbenzoyl ) boroarginine ( + ) - 
pinanediol, bisulfite . To a solution of N 1 - (4- 
phenylbenzoyl) boroornithine (♦) -pinanediol, 
hydrochloride (80 mg, 0.17 mmol) in ethanol (2 mL) was 

30 added 4-dimethylaminopyridine (40 mg, 0.33 mmol) . After 
15 minutes, aminoiminomethanesulfonic acid (40 mg, 0.32 
mmol) was added and the resulting mixture heated at 
reflux for 3 hours. After cooling to room temperature, 
the mixture was filtered and the filtrate concentrated 

35 in vacuo. The residue was dissolved in chloroform and 
washed with 0.1 M hydrochloric acid, water and dried 
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over anhydrous magnesium sulfate. Filtration, followed 
by concentration of the filtrate in vacuo afforded 73 mg 
(84%) of the desired guanidine, mass spectrum: (M+H) + = 
489; X H NMR (400 MHz, CDCI3, 60 P C) d9.48 (1H, bs) , 8.10 

5 (2H, d, J« 8.1), 8.07 (lH,~bs), 7.75 <1H, bs) , 7.54 
(2H, d, J =8.3), 7.48 (2H, d, J = 7 . 0) , 7.35 (3H, m) , 
7.06 (4H, bs), 4.19 (1H, bd, J = 8.3), 3.1 (2H # m) , 2.84 
(1H, m), 2.29 (iH, m) , 2.12 (1H, m) , 1.96 (1H, m) , 1.75 
(6H, m), 1.47 (1H, d, J - 10.2), 1.40 (3H, s) , 1.24 (3H, 

10 s), 0.83 (3H, s). 

EXAMPLE 34 : ( +) - Pinanediol 4 - (Formamidino ) thio -l(fl) - (4- 
phenylbenzoyl) aminobutane- 1 -boronate , Hydrobromide 

15 (+) -Pinanediol 4- (formamidino) thio- 1 (R) - (4- 

phenylbenzoyl) aminobutane - 1 -boronate , hydrobromide . To 
a solution of (+) -pinanediol 4 -bromo-l (J?) - (4 -phenyl- 
benzoyl) aminobutane* l-boronate (200 mg, 0.392 mraol) in 
methanol (3 mL) was added thiourea (120 mg, 1.58 mmol) . 

20 The reaction was stirred at room temperature for 3 days. 
The mixture was concentrated in vacuo, the residue 
dissolved in water and washed with ether. Concentration 
of the aqueous portion afforded 80 mg (35%) of the 
desired isothiourea, mass spectrum: (M+H) + = 506; X H NMR 

25 (300 MHz, CDCI3) d8.15 (2H, d, J « 8.4), 7.61 (2H, d, J 
- 8.4) , 7.52 (2H, m) , 7.38 (3H, m) , 6.47 (1H, bs) , 4.23 
(1H, dd, J = 6.6, 1.9), 3.24 (IH, m) , 3.14, (1H, m) , 
2.96, (1H, m), 2.32 (1H, ra) , 2.15 (IH, m) , 1.99 (IH, m) , 
1.78 (6H, m), 1.48 (IH, d, J = 10.1), 1.42 (3H, s) , 1.27 

30 (3H, s) , 0.86 (3H, s) . ' _ .. 
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NHrHa 

EXAMPLE 898: R-N 1 - ( 3 - Cyanome thyl - 5 - phenylmethyl -1,2,4- 
triazol-l-yl)acetyl-borolysine, (+) -pinanediol ester, 
hydrochloride; X = -CH 2 NH 2 , R« = -CH 2 Ph f R 14 = -CH 2 CN ( 
s yi,y2 = (+)-pin. 



Part A - Ethyl benzvlimidate. hydrochloride. 

HC1 gas (17.1 g, 469 mmol, 1.1 eq) was slowly 
.10 bubbled into a solution of phenylacetonitrile (50.00 g, 
427 mmol, 1 eq) in ethanol (27.6 mL, 469 mmol, l.i eq) 
at 0 °C. The reaction was put into the refrigerator 
over the weekend. After warming to room temperature, 
ether (300 mL) was added to the reaction mixture which 

15 had solidified and the contents were vigorously stirred 
at 0 oc to pulverize the mixture. The solid material 
was filtered while cold under an inert atmosphere and 
the filter cake rinsed with some more ether. The 
product was dried under high vacuum to yield 60.0 g (mp 

20 94.0-95.0 oc) of a white solid. A second crop yielded 
20.98 g (96.0-97.5 «C) . 



one — £nps.— crty 



25 Part B. 3 - Cvanome thvl - 5 -nhenylmethvl -1.2.4- triazole . 

The imidate from part A (14.92 g, 91 mmol, 1 eq) 
was dissolved in ethanol (250 mL) and cooled to 0 °C 
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under an inert atmosphere. Cyanoacetohydrazide (9.06 g, 
91 mmol, l eq) dissolved as best possible in warm 
ethanol was added, and the resultant mixture stirred at 
room temperature overnight, The mixture was filtered, 

5 and the filtrate concentrated to yield a gummy orange 
solid. Trituration from hexanes yielded 19.72 g of 
solid product acylamidrazone (MS detects (M+H) * = 216) . 
This intermediate was heated neat (oil bath) at 170 °C 
under an inert atmosphere for 0.5 h to crack out water. 

10 The product was cooled to room temperature and dissolved 
in ethyl acetate. The solvent was dried (MgS04) and 
stripped to yield 11.89 g of an orange solid. Flash 
chromatography over silica gel in solvent systems 
consisting of 3:1 pentane/ethyl acetate to 100% ethyl 

15 acetate to 4:1 chloroform/methanol yielded 6.76 g (38%) 
of a light pink solid product; m.p. - 140.0-142.5 °C. 
NMR (DMSO-d 6 ) 9 14.00-13.60 (bs, 1H) ; 7.40-7.10 (m, 
5H); 4.08 (s, 2H) ; 4.05 (s, 2H) . MS: (M+H) + =199. 




Part C. Ethyl ( 3 - cvanomethvl - 5 - p henylmethvl -1,2,4- 
triazol - 1 - vl) acetate . 

The compound from part B (3.36 g, 17 mmol, 1 eq) 
was added portionwise to a mixture of DMF and 50 % NaH 

25 (0.81 g, 17 mmol, 1 eq) at 25 °C. After H 2 evolution 
had ceased, the mixture was heated a little with a heat 
gun to ensure complete deprotonation. The mixture was 
cooled to 0 °C and ethyl bromoacetate ( 1.88 mL, 17 
mmol, 1 eq ) was added. The reaction was allowed to 

30 warm to room temperature and was stirred overnight. 
Ethyl acetate was added and the mixture washed with 
water (5x) to remove the DMF. The organic layer was 
dried (MgS0 4 ) and stripped to yield 6.10 g of a reddish 
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oil. Flash chromatography in 3:1 hexanes/ ethyl acetate 
to 1:1 hexanes/ethyl acetate yielded 2.93 g of an amber 
oil which consisted of a 4:1 mixture of regioisomers as 
determined by NMR with the major isomer being depicted 
5 above. NMR (major isomer) (CDC1 3 ) 3 7.40-7.20 (m, 5H) ; 
4.68 <S, 2H); 4.25-4.05 (m, 4H) ; 3.84 (s, 2H) ; 1.23 
(t, 3H, J=7 Hz) . 




CO,H 



10 Part D. ( 3 - Cyanomethyl - 5 - phenvlmethyl -1,2,4- triazol - 1 - 
yl) acetic acid. 

The product of part C (l.OOg, 3.52 mmol, l eq) , 
1.000 N NaOH (7.03 mL, 7.03 mmol, 2 eq) and methanol (10 
mL) were mixed and stirred at room temperature. After 

15 24h, the methanol was stripped and the aqueous mixture 
washed with ether (2x) . The aqueous layer was then 
acidified with cone. HC1 and extracted with ethyl 
acetate (3x) . The organic layers were combined, dried 
<MgS0 4 ) and stripped to yield 0.66 g of an off-white 

20 glass. MS (M+H) + « 257. 




ftr 



Par t E - (♦) -Pinanedlol 5-bromo-l (R) - ( (3-Cvanomethvl>5- 
Phenylme thyl -1,2. 4- triazol - 1 - yl ) acetamido ) pent ane - 1 - 
25 boronate. 

N-methylmorpholine (0.42 mL, 3.86 mmol, 1.5 eq) was 
added to a solution of the product in part D (0.66 g, 
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2.58 mmol, 1 eq) in THF at 25 °C. The mixture was 
cooled to -20 °C and isobutylchlorof onnate (0.50 mL, 
3.86 mmol, 1.5 eq) in THF was added dropwise. In a 
seperate flask, pinanediol 5 - bromo - 1 - R - aminopent ane - 1 - 
5 boronate hydrochloride (0,98 g, 2.58 mmol, 1 eq) was 
dissolved in CHC1 3 and cooled to -7 8 °C. Triethylamine 
(0.36 mL, 2.58 mmol, 1 eq) was then added and the 
mixture syringed immediately. into the reaction flask 
with the mixed anhydride. The reaction was allowed then 
10 to warm to room temperature overnight. The next day, 
the precipitate was filtered off and the solids were 
rinsed with THF. The filtrate was stripped to yield 410 
mg of a white oil. Flash chromatography over silica gel 
in solvent systems consisting of 3:1 pentane/ethyl 
15 acetate to 100% ethyl acetate to 4:1 chloroform/methanol 
yielded 300 mg of a clear, colorless viscous oil and 
only one regioispmer by NMR. MS (M+H) + = 633 and 635. 
NMR (CDCI3) 3 7.40-7.10 (m, 5H) ; 6.13 (d, 1H, J»6 Hz); 
4.62 (s, 2H); 4.40-4.20 (m, 1H) ; 4.17 (s, 2H) ; 3.86 
20 (s, 1H); 3.50-3.20 (m, 3H) ; 2.40-2.10 (a, 2H) ; 2.10- 
1.75 (m, 4H); 1.75-1.10 (m, 13 H) ; 0.83 (s, 3H) . 




Part F. (+) -Pinanediol 5-azido-l(R) - ( (3-Cvanom ethyl-5- 
25 phenylmethvl - 1 . 2 . 4 - triazol- 1 - vl) acet amido) pentane- 1 - 
boronate. 

The product from Part E (300 mg, 0.52 mmol, 1 eq) , 
sodium azide (1.03 mmol, 2 eq) , and DMSO (5 mL) were 
mixed and stirred at room temperature under an inert 
30 atmosphere for 24 h. Ethyl acetate was added and the 
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mixture rinsed with water (5x) . The ethyl acetate layer 
was dried (MgS04) and stripped to yield 256 mg of a 
light amber oil. IR (neat) 2096 cm-l. nmr (CDC13) d 
7.40-7.10 (m, 5H); 6.15 (d, 1H, J=6 Hz); 4.62 is, 2H) ; 
5 4.40-4.20 (d Of d, 1H, J=7, 2 Hz); 4.20-4.10 (m, 2H) ; 
3.85 (S, 2H); 3.40-3.10 (m, 3H) ; 2.50-1.40 (ra, 9H) ; 
1.40-1.00 (m, 9 H); 0.84 (s, 3H) . * 



10 Part G. ( + ) - Pinanediol 5 - amino -1 (R) - ( (3 - Cyanomethvl - 5 - 
phenylmet hyl -1,2,4- triazol - 1 -yl ) acetamido) pentane - l - 
boronate, hydrochloride salt. 

The product from Part F (250 mg, 0.46 ramol, 1 eq) 
and triphenylphosphine (157 mg, 0.6 mmol, 1.3 eq) and 

15 THF (5 mil) were mixed and stirred at room temperature. 

After 1 h, water (11 fiM, 0.6 mmol, 1.3 eq) was added and 
the mixture stirred overnight. After 24 h, the reaction 
was not finished, and thus 1.3 eq more equivalents of 
water were added and the reaction stirred for another 24 

20 h. The reaction was now complete and 1 equivalent of 
1.000 N HC1 was added. The reaction was then stripped 
and water was added and the reaction again stripped. 
Ethyl ether was added and the mixture stripped once 
more. The residue was dried under high vacuum to yield r 

25 138 mg of a white glass. MS detects (M*H)+ = 519 and 
385 (minus pinanediol) . Mass calculated for C28H40BN6O3 : 
519.3255. Found: 519.3274. NMR shows a 1:1 mixture of 
pinanediol ester and f ree boronic acid. 
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EXAMPLE 908: R-N 1 - (3- (lH-tetrazol-5-yl)methyl-5- 
phenylmethyl -1,2,4- triazol - 1 - yl) acetyl -borolysine, ( ♦ ) 
5 pinanediol ester, hydrochloride; X « -CH2NH2, R 13 « 
-CH2Ph, R 14 = -CH 2 -(CN4H) , Y 1 ^ 2 - (+) -pin. 




10 Part A. Ethyl (3- (N-triphenvlmethyl) -lH-tetrazol-5- 
yl) methyl - 5 -phenylmethyl -1,2,4- triazol - 1 - yl ) acetate 

The product from Example 360, part C (1.83 g, 6.44 
mraol, 1 eq) , tributyltin cMoride (1.75 mL, 6.44 mmol, 1 
eq) , sodium azide (0-42 g, 6.44 mmol, l eq) , and xylenes 

15 (15 raL) were mixed and refluxed for 24h under an inert 
atmosphere. The mixture was cooled to room temperature 
and pyridine was then added (0.57 mL, 7.08 mmol, 1.1 eq) 
followed after 0.5 h toy trityl chloride (1.97 g, 7.08 
mmol, 1.1 eq) . The following day, the reaction was 

20 worked up by adding ethyl ether and rinsing the mixture 
with water (3x) . The ether layer was dried (MgS04) , and 
stripped to yield 5.66 g of an amber oil- Flash 
chromatography in 3:1 pentane/ethyl acetate to 100% 
ethyl acetate over silica gel yielded 1.33 g of an amber 
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oil which eventually crystallized. MS detects (M+H) + = 
570 and 328 (M+H-CPh 3 ) + . 




cpft. 



10 



15 



20 



Part B ' (3 • (N-Triphenvlmethv l) - 1H- tetrazol -5>vll mat^yi - 
5 -phenylmethvl- 1.2.4 - triazol- l -vl) acetic 

The product from part A (200 mg, 0.35 mmol, l eq) , 
1.000 N NaOH (0.39 mL, 0.39 mmol, l.i eq) and THF (5 mL) 
were mixed and stirred at room temperature under an 
inert atmosphere for 24 h. The reaction was not 
finished and thus 0.5 eq more of 1.000 N NaOH were added 
and stirred overnight, water was then added and the pH 
adjusted to 5 with in HC1. The mixture was stripped to 
dryness. THe residue was stirred in ethyl acetate. 
Some solids were filtered and the filtrate was stripped 
to yield 190 mg of a white glass. NMR (CDC1 3 ) d 7.40- 
7.15 (m, 12 H); 7.15-7.00 (m, 8 H) ; 4.55 (s. 2); 4.40 
(S, 2H) ; 4.10 (s, 2H) . 




Part c - (♦> -Pinanediol 5-azido- 1 (R) - ( (3- ( (n- 
trlphenylmethyi) -lH-tetrazol-s-vlmot- h vl) I S J ^heny 3j B gthyj - 
,1,2,4- triaz ol - 1 - vl ) a ce t amido ) pent ane - 1 - bomna ^ * . 
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The compound in part B was converted to the 
corresponding azidoboronxc acid pinanediol ester by the 
methods disclosed in example 360, parts E and F. IR 
(neat) 2095 cm' 1 . NMR (CDC1 3 ) d 7.45-7,20 (m, 12H) ; 
5 7.17 (d, 2H, J=7 Hz); 7.12 (d, 6H, J=7 Hz) ; 6.34 (d, 
1H, J=6HZ); 4.60 (s, 2H) ; 4.42 (s, 2H) ; 4.27 (d, 1H, 
J=7 HZ); 3.13 (t. 2H, J=2 Hz); 3.06 (q, 1H, J=7 Hz); 
2.40-2.10 (m, 2H) ; 2.01 (t, 1H, J=6 Hz); 1.95-1.70 <m, 
2H); 1.60-1.40 (m, 4H) ; 1.37 (s, 3H) ; 1.35-1.20 (m, 
10 5H); 1.16 (d, 1H, Jpll Hz); 0.82 (s, 3H) . MS detects 
(M+H)* = 830 and (M+H-CPh 3 )" f =588. 




Part D. R-Nl- (3- (lH-tetrazol-5-yl)methyl-5- 
15 phenvlmethvl - 1 , 2 , 4 - triazol -1-vl) acetyl -boro lysine , ( ♦) - 
pinanediol ester, hydrochloride. 

The product from part C (135 mg, 0.16 mmol, 1 eq) , 
10% Pd on carbon (25 mg) , chloroform (39 *U*, 0.49 mmol, 
. 3 eq) and methanol (5 mL) were mixed and stirred under 
20 hydrogen under balloon pressure for 24 h at room 

temperature. The mixture was filtered through a Celite* 
cake rinsing the cake well with methanol afterwards. 
. The filtrate was stripped to yield an off-white glass. 
This glass was triturated with ethyl ether to yield 
25 after drying 50 mg of an off-white solid. Mass calcd. 
for C28H41BN9O3: 562.3425. Found: 562.3413. NMR 
(DMSO-d 6 ) 3 8.75-8.50 (m, 1H) ; 7.40-7.10 (m, 5H) ; 4.87 
<bs, 2H) ; 4.30-4.00 (m # 5H) ; 2.96-2.60 (m, 3H) ; 2.40- 
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® 

10 



15 



20 



2.00 (m, 2H); 1.91 ,(t, i H , J«6 Hz) ; 1.90-1.75 (m, 1H) ; 
1.75-1.10 (m, 14 H); 0.80 <s, 3H) . 



EXAMPLE 3458. R-N 1 - ( (2 - phenyl - 4 - me t hylpyr imidin - 5 - 
yl)carbonyl)borolysine, (+) -pinanediol ester, 
hydrochloride; X = -CH 2 NH 2 , R 13 = -Ph, rM - -CH 3 , ] 
H, Yl,y2 = (+)-pin. 



Part A. 2 - Phenyl - 4 -methvlpyrimidin- 5 - carboxylic acid. 

The above compound was synthesized by the procedure 
of P. Schenone, L. Sansebastiano, L. Mosti J. 
Heterocyclic Chem. 1990, 27, 302 which is generally 
applicable to a wide variety of pyrimidine- 5 -carboxylic 
acids . 

Part B. R-N i- ( (2 -phenyl -4 -methvlpyrimidin- 5 - 
yl)carbonvl)borol vsine. (♦) -pinanediol ester, 
hydrochloride . ... i. 

The product was obtained using the procedures 
described in example 360, parts E and F and example 361, 
part D followed by prepatory TLC in 4:1 
chloroform/methanol. (M+H) + =477 . NMR (DMSO-dg) d 8.86 
(S, 1H); 8.50-8.30 (m, 2H) ; 7.70-7.40 (m, 3H) ; 4.25 
(d, 1H, J=7 Hz); 2.90-2.70 (in, 3H) ; 2.64 (s, 3H) ; 
2.40-1.00 (m, 15H); 0.84 (s, 3H) . 
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EXAMPLE 3538. R-N 1 - ( (2-phenyl-4-methylpyrimidin-5- 
yl)carbonyl)boroarginine, (+) -pinanediol ester, 
5 hydrochloride; X = -NH(ONH) NH 2 , R 13 = -Ph, R 14 = -CH3, 
R 1 ^ = H, Y^Y 2 - (*)-pin. > 




Part A. R-Ml- ( ( 2 - phenyl - 4 -methylpyrimidin- 5 - 
yl)carbonyl)boroorni thine, (♦) -pinanediol ester, 

10 hydrochloride . 

The above intermediate was synthesized by the 
procedures described for example 361 using the 
appropriate starting materials. 
Part B. R-N 1 - ( (2 -phenyl -4 -methylpyrimidin- 5- 

15 yl)carbonyl)boroarginine, (♦) -pinanediol ester, 
hydrochloride. 

The product from part A (500 mg, 1 ramol, 1 eq) , 
formamidinesulfonic acid (224 mg, 1.8 mmol, 2 eq) # 4- 
(N, N -dime thy 1 amino) pyridine (220 mg, 1.8 mmol, 2 eq, and 

20 ethanol (20 mL) were mixed, and refluxed under an inert 
atmosphere for 5 hours. Some solid material was 
filtered and the filtrate was stripped to yield a yellow 
glass. The glass was taken up in chloroform/0,1 N HCl. 
Solids precipitated. These were filtered and dried to 
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yield 144 mg of product as a white powder: mp 132 °C 
(dec). (M+H)+=505. 

Mass calcd. for C27H 38 BN 6 03: 505.3086. Found: 
505.3098. NMR <DMS0-d 6 ) d 8.89 (s, 1H) ; 8.60-8.40 (m, 
2H); 8.05-7.80 (in, 1H) ; 7.65-7.40 <m, 3H) ; 7.40-6.80 
(m, 3H); 4.19 (d, 1H, J=7 HZ); 3.60-3.20 (m, 3H) ; 
2.85-2.40 (m, 4H); 2.40-1.95 (m, 1H) ; 1.95-1.00 <m, 16 
H); 0.80 (t, 3H). " 



10 




Example 5926. N^-t (4R) -2- (2-Phenyl) ethyl-Thiazoline-4- 
CarboxyJ -R-borothioarginine- (+) -pinanediol ester 

Part A - (4R) -2- (2-phenvl)et hyl-thiazoline-4-carboxY lir 
i5 acid ethvl ester. 

Cysteine ethyl ester hydrochloride (950 mg, 5.10 
mmol) was added to a solution of ethyl (2 - 
phenyl) ethylimidate (900 mg, 5.10 mmol) [prepared by the 
method of North, M. ; Pattenden, G. Tetrahedron 1990, 46, 

20 8267] in EtOH (20 mL) at room temperature. The reaction 
mixture was stirred for 16 h and concentrated under 
reduced pressure. The residue was partitioned between 
H 2 0 (ca. 50 mL) and EtOAc (ca. 100 mL) and the layers 
were separated; the aqueous phase was extracted with 

25 EtOAc (1 x 20 mL) . The combined organic layers were 
washed with saturated aqueous NaCl (1 x 50 mL) , dried 
(Na 2 S0 4 ), and concentrated under reduced pressure to 
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give an oil which was purified by flash chromatography, 
elution with 3:1 hexanes - -EtOAc, to afford 885 mg (66%) 
of the title compound as a colorless oil. NMR (300 
MHz, CDC1 3 ) 6 7.23 (comp, 5H), 5.05 (dd, 1H, J « 9.5, 
5 9.1 Hz), 4.27 (dq, 2H, J « 7.0, 1.8 Hz), 3.55 (m, 2H) , 
2.97 (m, 2H), 2*86 (m, 2H> , 1.32 (t, 3H, J = 7.0 Hz) ; 
lrms 264 (M + 1 , base). 

Part B. (4R) - 2- ( 2 -phenyl) ethyl -thiazoline- 4 -carboxylic 
10 acid. 

A solution of lithium hydroxide raonohydrate (96 mg, 
2.28 mmol) in H 2 0 (2 mL) was added to a solution of (4R) 
- 2 - (2 - phenyl) ethyl - thiazoline - 4 - carboxylic 
acid ethyl ester (400 mg, 1.52 mmol) in THF (8 mL) and 

15 MeOH (5 mL) . The reaction mixture was stirred at room 
temperature for 1 h at which time 2M aqueous HC1 was 
added until pH = 2 and the aqueous phase was extracted 
with EtOAc (2 x 30 mL) . The combined organic layers 
were washed with saturated aqueous NaCl (1 x 20 mL) , 

20 dried (MgS0 4 ) , and concentrated under reduced pressure 

to give 340 mg (95%) of the title compound as an oil- *H 
NMR (300 MHz, CDCI3) 5 7.22 (comp, 5H) , 6*86 (br s, 1H) , 

5.14 (dd, 1H, J= 9.5, 9.1 Hz), 3.64 (m, 2H) , 2.96 
(comp, 4H) ; LRMS 236 (M +1, base). 

25 

Part C. (1R) -4-Bromo-l- [(4R) -2* ( 2 - Phenyl ) ethyl - 
thiazoline* 4 -carboxl amido-l-boronic acid- (♦) -pinanediol 
ester. 

A solution of (4R) -2 - (2 - phenyl) ethyl - 
30 thiazoline - 4 - carboxylic acid (335 mg, 1.43 mmol) and 
4 - methylmorpholine (0.47 mL, 4.28 mmol) in 10 mL of 
anhydrous THF at -20 °C was treated with i - butyl 
chloroformate (0.20 mL, 1.57 mmol) and stirred for 2 min 
after which a solution of (1R) - 4 - bromoaminobutane - 
35 1 - boronic acid (+) - pinanediol ester (522 mg, 1.43 
mmol) in 4 mL of anhydrous" DMF was added. The reaction 
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mixture was stirred at -20 o c for IS min, warmed to room 
temperature over 18 h then poured into EtOAc {ca. 100 
mL) and washed with H 2 0 (3 x 25 mL) , and saturated 
a<jueous NaCl (1 x 25 mL) , dried (Na 2 S0 4 ) and 
5 concentrated under reduced pressure. The residue was 
purified by flash chromatography, elution with 3:2 
hexanes - EtOAc, to give 306 mg (39%) of the title 
compound as an oil. LRMS 549, 547 (M + l, base) . 

10 Part D. N k-lUR) -2- (2-Phenvl)ethvl-Thiazoline-4- 
Carboxvl -R-bnrothioarqi nine- ( + ) -oinanediol ester. 

A mixture of (1R) - 4 - bromo - 1 - £(4R) - 2 - (2 
- phenyl) ethyl - thiazoline - 4 - carbox]amido - 1 - 
boronic acid (♦) - pinanediol ester (295 mg, 0.54 mmol) 
15 and thiourea (82 mg, 1.08 mmol) in 10 mL of EtOH was 
heated at reflux for 14 h then cooled to room 
temperature and concentrated under reduced pressure. 
The residue was purified by size exclusion 
chromatography on Sephadex LH - 20, elution with MeOH, 
to give a glass which was dissolved in 3 mL of THF and 
treated with Et 2 0 (ca. 10 mL) to give a solid that was 
washed with Et 2 0 (ca. 5 mL) and dried to afford 230 mg 
(68%) of the title compound. LRMS 543 (M ♦ l, base); 
HRMS Calcd for C 27 H 40 BN 4 O 3 S 2 : 543.2635. Found: 
25 543.2643. 

The compounds in the following tables were or can be 
synthesized by the methods discussed previously or by 
methods familiar to one skilled in the art. 

30 



20 



-167- 



WO 96/20689 



PCT/US9S/16248 



The compounds listed in Tables 1-61 may be prepared 
using the above examples. It is understood that R 14 ' 1 * 
and R A " C in the tables correspond to independent R13 
groups as described within the scope of this 
5 application. 

Table l 



Y 1 
i 




Be X R* R» R C Y*,Y 2 Phys 

Data. 



1 


NHC(NH)NH 2 


H 


H 


Ph 


(♦> -pin 


A 


2 


NHC (NH)NH 2 


H 


; ph 


H 


(♦) -Pin 


BZ 


3 


NHC(NH)NH 2 


H 


OPh 


Ph 


<+) -Pin 


B 


4 


NHC(NH)NH 2 


H 


H 


4-pyridyl 


( ♦) -pin 


C 


5 


NHC(NH)NH 2 


COPh 


H 


H 


(♦> -pin 




6 


NHC (NH)NH 2 


H 


COPh 


K 


(♦) -pin 




7 


NHC(NH)NH 2 


H 


H 


COPh 


(+) -pin 




8 


NHC(NH)NH 2 


H 


KHCbz 


H 


(♦) -pin 




9 


NHC(NH)NH 2 


H 


NMeCbz 


H 


(t) -Pin 




10 


NHC(NH)NH 2 


H 


H 


St 


<+) -Pin 




11 


NHC (NH) NH 2 


H 


H 


n-Pr 


<♦) -pin 




12 


NHC (NH) NH 2 


H 


H 


i-Pr 


<♦) -Pin 




13 


NHC (NH)NH 2 


H 


H 


n-Bu 


<♦) -Pin 




14 


NHC (NH) NH 2 


K 


H 


t-Bu 


(+) -Pin 




15 


NHC (NH)NH 2 


H 


K 


n-hexyl 


(+) -pin 




16 


NHC(NH)NH 2 


H 


H 


cyclbhexyl 


<♦) -Pin 
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17 


NHC(NH)NH 2 


NHCO(CH 2 ) 2 Ph H 


H 


(♦)-pin 


18 


NHC(HH)NH 2 


H 


H 


O-n-Bu 


(♦) -pin 


19 


NHC(NH)NH 2 


H 


H 


NHCOcyclppr 


( +) -pin 










qpyl 




20 


NHC(NH)NH 2 


K 


H 


NHCO- 


( ♦) -pin 










cyclohaxyl 




21 


NHC(NH)NH 2 


H 


H 


NHCOU- 












C 6 H 4 OMe) 




22 


NHC(NH)NH 2 


H 


H 


4-C 6 H 4 OMe 


( ♦) -pin 


23 


NHC(NH)NH 2 


C0 2 CH 2 (2- 


H 


H 


{ +) -Din 






ceH 4 ph) 








24 


NHC <NH)NH 2 


H 


H 


1 -naDhthvl 


( +\ -pin 


25 


NHC(NH)NH 2 


H 


H 


4-C 6 H 4 C0 2 H 


( +) -pin 


26 


NHC(NH)NH 2 


COPh 


H 


He 


( +) -pin 


27 


KHC(NH)NH 2 


K 


NHCbz 


n-Bu 


(♦) -nin 


28 


NHC<NH)NH 2 


K 


NMeCbz 


n-Bu 


( ♦) -pin 


29 


NHC (NH)NH 2 


He 


H 


Ph 


1 +) -nin m 
I / Ul 


30 


NHC(NH)NH 2 


Ha 


H 


4-C 6 H 4 C0 2 H 


( +) -Din 


31 


NHC (NH)NH 2 


H 


H 


4-C6H 4 C0 2 He 


( ♦) -pin 


32 


NHC(NH)NH 2 


He 


H 


4-C 6 H 4 C0 2 He 


(+) -pin 


33 


NHC (NH)NH 2 


H 


OMe 


Ph 


(♦) -pin 


34 


SC(NH)NH 2 


H 


H 


Ph 


( ♦) -pin D 


35 


SC (NH)NH 2 


H 


Ph 


H 


{+) -pin E 


36 


SC (NH)NH 2 


H 


OPh 


H 


{ +) -pin P 


37 


SC(NH)NH 2 


COPh 


H 


H 


( ♦ ) -nin G 

V / ar * ** V* 


38 


SC (NH)NH 2 


H 


COPh 


H 


(♦)-pin H 


39 


SC (NH)NH 2 


H 


H 


COPh 


(-f)-pin I 


40 


SC(NH)NH 2 


H ; 


NHCbz 


H 


( *) -pin J 


41 


SC (NH)NH 2 


H 


NMeCbz 


H 


( ♦) -pin K 


42 


SC (NH)NH 2 


H 


H 


Et 


( ♦) -pin L 


43 


SC(NH)NH 2 


H 


H 


n-Pr 


( +) -pin H 


44 


SC (NH)NH 2 


H 


H 


i-Pr 


(♦)-pin N 


45 


SC (NH)NH 2 


H 


H 


n-Bu 


(♦> -pin o 


46 


SC (NH)NH 2 


H 


H 


t-Bu 


(♦)-pin P 


47 


SC (NH)NH 2 


H 


H 


n-hexyl 


(♦)-pin Q 
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46 


SC (NH)NH 2 


H 


H 


cyclohexyl 


( ♦) -pin 


R 


49 


SC (NH)HH 2 


NHCOGH 2 CH 2 Ph 


H 


H 


<♦) -Pin 


S 


SO 


SC(HH)HH 2 


H 


H 


O-n-Bu 


( «*■) -pin 


T 


5X 


SC(KH)HH 2 


H 


K 

- 


NHCOcyclopr 
opyl 


(+)-pin 


U 


52 


SC (NH)NH 2 


s 

H 


H 


NHCOcyclohe 
xyl 


( ♦) -pin 


V 


53 


SC(NH)HH 2 


H 


H 


NHCO(4- 

CgJUOMe) 


<♦) -pin 


w 


54 


SC(NH)KH 2 


H 


H 


4-CeH40Me 


(♦) -pin 


X 


55 


SC <NH)NH 2 


C0 2 CH 2 <2- 
C 6 H 4 Ph) 


H 


H 


{♦) -pin 


Y 


56 


SC(NH)NH 2 


H 


H 


l-naphthyl 


( ♦) -pin 




57 


SC (NH)NH 2 


H 


H 


4-CgH4C0 2 H 


<*) -pin 




58 


SC (NH) NH 2 


H 


NHCbz 


n-Bu 


(♦) -pin 


Z 


59 


SC (NH)NH 2 


H 


NMeCbz 


n-Bu 


(♦) -pin 


AA 


60 


SC(NH)NH 2 


COPh 


H 


Me 


(+) -pin 


BB 


61 


SC(NH)NH 2 


H 


H 


4-pyridyl 


{ ♦) -pin 




62 


SC (NH)NH 2 


Me 


K 


4-C5H4CO2H 


( ♦) -pin 




63 


SC (HH)KH 2 


H 


H 


4 - Cgn4C0 2 Me 


(♦) -pin 




64 


SC (HH)NH 2 


Ma 


H 


4-C$H4C0 2 Me 


(+) -pin 




65 


SC (NH)KH 2 


Me 


H 


Ph 


(♦) -pin 




66 


SC(NH) NH 2 


H 


QMe 


Ph 


(♦) -pin 




67 


CH 2 NH 2 


H 


H 


Ph 


( ♦) -pin 




68 


CH 2 NH 2 


H 


Ph 


H 


( ♦) -pin 


YY 


69 


CH 2 NH 2 


H 


OPh 


H 


( ♦) -pin 




70 


CH 2 HH 2 


COPh 


H 


H 


I +) -pin 




71 


CH 2 NH 2 


H 


COPh 


H 


(♦) -pin 




72 


CH 2 NH 2 


H 


H 


COPh 


{ +) -pin 




73 


CH 2 KH 2 


K 


NHCbz 


H 


( ♦) -pin 




74 


CH 2 NH 2 


H 


NMeCbz 


H 


<+) -pin 




75 


CH 2 NH 2 


H 


H 


Et 


<♦) -pin 




76 


CH 2 NH 2 . 


H 


H 


n-Pr 


(♦> -pin 




7? 


CH 2 HH 2 


H 


H 


i-Pr 


<♦) -pin 




78 


CH 2 NH 2 


H 


H 


n-Bu 


(*) -pin 
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79 


CH2NH2 


H 


H 


t-Bu 


<•♦) -pin 


80 


CH2NH2 


H 


H 


n-hexyl 


(♦> -pin 


81 


CH2NH2 


H 


K 


cyclohexyl 


(+) -pin 


82 


CH2NH2 


MHCOCH2CH2PI1 H 


H 


<♦) -pin 


83 


CH 2 NH 2 


K 


K 


O-n-Bu 


<*) -pin 


84 


CH2NH2 


if 
it 


H 


NHCOcyclppr { ♦) -pin 










cjpyl 




85 


CH2KH2 


H 


H 


KHCOcyclohe ( +) -pin 










xyl 




86 


CH2NH3 


It 
** 


•* 
H 


NHCO(4- 
C € H 4 QMe) 


(♦> -pin 


87 


CH 2 NH 2 


H 


u 

n 


4-C 6 H 4 QMe 


<+) -pin 


88 


CH2KH2 


CO2CH2 (2- 
C$H 4 Ph) 


tl 


H 


<+) -pin 


89 


CH 2 KH2 


H 


tl 


1-naphthyl 


<♦) -pin 


90 


CH2NH2 


H 


|f 
** 


4-CgH 4 C02H 


<♦) -pin 


91 


CH 2 NH 2 


K 




n-Bu 


(♦> -pin 


92 


CH2HH2 


H 


NMeCbz 


n-Bu 


(+> -pin 


93 


CH2NH2 


COPh 


H 


Me 


( ♦) -pin 


94 


CH 2 NH 2 


H 


u 
*x 


4-pyridyl 


(♦) -pin 


95 


CH 2 NH 2 


Me 


H 


4-CgH4C0 2 H 


(+) -pin 


96 


CH 2 NH 2 


H 


H 


4-C 6 H 4 CX> 2 Me 


(+) -pin 


97 


CH 2 NH 2 


Me 


H 


« CgH 4 C0 2 Me 


( ♦) -pin 


98 


CH 2 NH 2 


Me 


u 

n 


Ph 


<♦) -pin 


99 


CH 2 NH 2 


H 


QMe 


Ph 


(♦) -pin 


100 


CH2NH2 


H 




Ph 


OH, OH 


101 


NHC{NH)NH 2 


H 


H 


Ph 


OH, OH 


102 


NHC(NH)NH 2 


H 


Ph 


H 


OH, OH 


103 


NHC(NH)MH 2 


H 


OPh 


Ph 


OH, OH 


104 


NHC(NH)NH 2 


H 


H 


4-pyridyl 


OH, OH 


105 


KHC(KH)NH 2 


COPh 


H 


H 


OH, OH 


106 


NHC (NH) NH 2 


H 


COPh 


H 


OH, OH 


107 


NHC (NH)NH 2 


H 


H 


COPh 


OH, OH 


108 


NHC(NH)NH 2 


H 


HHCbz 


H 


OH, OH 


109 


NHC (NH) NH 2 


H 


HMeCbz 


H 


OH, OH 
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1X0 


NHC (NH) NH 2 


H 


H 


Et 


OH, OH 


111 


NHC (NH) HH 2 


H 


H 


n-Pr 


OH, OH 


112 


NHC (NH)NH 2 


H 


H 


i-Pr 


OH, OH 


113 


NHC (NH)NH 2 


H 


H 


n-Bu 


OH, OH 


114 


NHC(NH)NH2 


H 


H 


t-BU 


OH, OH 


115 


NHC(NH)KH 2 


H 


H 


n-hexyl 


OH, OH 


116 


NHC (NH)NH 2 


H 


H 


cyclohexyl 


OH, OH 


117 


NHC (NH) NH 2 


NHCO(CH2>2P& 


H. 


H 


OH, OH 


lie 


NHC (NH)NH 2 


H 


H 


O-a-Bu 


OH, OH 


119 


NHC (NH) NH 2 


H 


H 


NHCOcyclopr 


OH, OH 










opyl 




120 


NHC (NH)NH 2 


K 


H 


NHCO- 


OH, OH 






• 




cyclohexyl 




121 


NHC (NH) NH 2 


H 


H 


NHCO(4- 


OH, OH 










C6H 4 0Me) 




122 


NHC (NH)NH 2 


H 


H 


4-C$H 4 OMe 


OH,OH 


123 


NHC (NH)NH 2 


C0 2 CH 2 (2- 


H 


H 


OH, OH 






CgH^Pli) 








124 


NHC (NH) NH 2 


H 


H 


l-naphthyl 


OH, OH 


125 


NHC (NH)NH 2 


H 


H 


4-CfiH4C0 2 H 


OH, OH 


126 


NHC (NH)NH 2 


COPh 


H 


Me 


OH, OH 


127 


NHC(NH)NH 2 


H 


NHCbz 


n-Bu 


OH, OH 


128 


NHC (NH)NH 2 


H 


NMeCbz 


n-Bu 


OH, OH 


129 


NHC (NH) NH 2 


Me 


H 


Ph 


OH, OH 


130 


NHC (NH) NH 2 


Me 


H 


4-C^H4C0 2 H 


OH, OH 


131 


NHC (NH) NH 2 


H 


H 


4-CgH4C0 2 Me 


OH, OH 


132 


NHC (NH) NH 2 


Me 


H 


4-CgH4C0 2 Me 


OH, OH 


133 


NHC (NH) NH 2 


H 


OMe 


Ph 


OH, OH 


134 


SC (NH)NH 2 


H 


H 


Ph 


OH, OH 


135 


SC(NH)NH 2 


H 


Ph 


H 


OH, OH 


136 


SC (NH)NH 2 


H 


OPh 


H 


OH, OH 


137 


SC(NH)NH 2 


COPh 


H 


H 


OH, OH 


138 


SC(NH)NH 2 


K 


COPh 


H 


OH, OH 


139 


SC(NH)NH 2 


H 


H 


COPh 


OH, OH 


140 


SC (NH) NH 2 


H 


NHCbz 


H 


OH, OK 
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141 


SC <NH)KH 2 


H 




•IS 


OH, OH 


142 


SC (NH)NH 2 


H 


H 


fit 


OH, OH 


143 


SC <NH)MH 2 


H 


H 




OH, OH 


144 


SC <NH)NH 2 


H 


H 


1 IT 


OH, OH 


145 


SC(NH)NH 2 
* 


H 


H 


n-Bu 


OH, OH 


146 


SC (NH) KH 2 


H 


H 




OH, OH 


147 


SC (NH)KH 2 


H 


H 


n-hexyl 


OH, OH 


148 


SC(NH)NH 2 


H 


H 


cyclohexyl 


OH, OH 


149 


SC <NH)NH 2 


BHCOCH 2 CH 2 Ph H 


H 


OH, OK 


150 


SC (NH)NH 2 


H 


n 


O-n-Bu 


OH, OH 


151 


SC(NH)NH 2 


H 


H 


HHCOcyclppr OH, OH 










ppyl 




152 


SC (NH)NH 2 


H. 


H 


NHCOcyclohe OH, OH 










xyl 




153 


SC (NH) NH 2 


H 


H 


NHCO (4 - 
i_6n 4 urie ; 


OH, OH 


154 


SC<NH)NH 2 


H 


H 


4~t>£H4UMe 


OH, OH 


155 


SC(NH)NH 2 


C0 2 CH 2 (2- 
C 6 H 4 Ph) 


H 


It 


OH, OH 


156 


SC(NH)NH 2 


H 


H 


1-naphthyl 


OH, OH 


157 


SC (NH)NH 2 


H 


H 


4-C 6 H 4 C0 2 H 


OH, OH 


158 


SC (NH)NH 2 


H 


NHCbz 


n-Bu 


OH, OH 


159 


SC (NH)NH 2 


H 


NMeCbz 


n-Bu 


OH, OH 


160 


SC (NH)NH 2 


COPh 


H 


Me 


OH, OH 


161 


SC (NH)NH 2 


H 


H 


4-pyridyl 


OH, OH 


162 


SC (NH) NH 2 


Me 


H 


4-C 6 H 4 C0 2 H 


OH, OH 


163 


SC(NH)NH 2 


H 


H 


4-C$H 4 CC 2 Me 


OH,OH 


164 


SC <NH)NH 2 


Me 


H 


4-C 6 H 4 C0 2 Me 


OK, OH 


165 


SC (NH)NH 2 


Me 


H 


Ph 


OK, OH 


166 


SC (NH)NH 2 


H 


OMe 


Ph 


OH, OH 


167 


CH 2 KH 2 


H 


H 


Ph 


OH,OH 


168 


CH 2 NH 2 


H 


Ph 


H 


OH,OH 


169 


CH 2 NH 2 


H 


OPh 


H 


OH, OH 


170 


CH 2 NH 2 


COPh 


H 


H 


OH, OK 


171 


CH 2 NH 2 


H 


COPh 


H 


OH, OH ' 
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172 


CH2NH2 


H 


H 


COPh 


OH, OH 


173 


CH2NH2 


H 


NHCbz 


H 


OH, OH 


174 


CH2NH2 


H 


NMeCbz 


H 


OH, OH 


17 S 


CH2HH2 


H 


H 


Et 


OH, OH 


176 


CH2HH2 


H 


H 


xi- Pr 


OH, OH 


177 


CH2KH2 


H 


H 


i-Pr 


OH, OH 


178 


CH2NH2 


H 


H 


n-Bu 


OH, OH 


179 


CH2NH2 


. H 


K 


t-Bu 


OH, OH 


180 


CH2NH2 


H 


H 


n-hexyl 


OH, OH 


181 


CH2NH2 


H 


H 


cyclohexyl 


OH, OH 


182 


CH2NH2 


MHCOCH 2 CH2 ph 


H 


H 


OH, OH 


183 


CH2NH2 


K 


H 


O-n-Bu 


OH, OH 


184 


CH2 HH 2 


H 


H 


HHCOcyclppr 


OH, OH 



opyl 



185 


CH 2 NH 2 


H 


H 


NHCOcyclohe 
xyl 


OH, OH 


186 


CH2MH2 


H 


H 


NHCO (4- 
C6H 4 OMd) 


OH, OH 


187 


CH2HH2 


H 


H 


4-C 6 H 4 OMe 


OH, OH 


186 


CH 2 MH 2 


CO2CH2 <2 - 
C$H 4 Ph) 


H 


H 


OH, OH 


189 


CH 2 NH2 


H 


H 


1 -naphthyl 


OH, OH 


190 


CH2HH2 


H 


H 


4-C 6 H4C02H 


OH, OH 


191 


CH 2 NH 2 


H 


NHCbz 


n-Bu 


OH, OH 


192 


CH 2 NH2 


H 


NMeCbz 


n-Bu 


OH, OH 


193 


CH 2 NH 2 


COPh 


H 


Me 


OH, OH 


194 


CH 2 NH 2 


H 


H 


4-pyridyl 


OH, OH 


195 


CH2NH2 


Me 


H 


4-C 6 H4C0 2 H 


OH, OH 


196 


CH2KH2 


H 


H 


4*C6H 4 C02Me 


OH, OH 


197 


CH2NH2 


Me 


H 


4-C6H 4 C0 2 Me 


OH, OH 


198 


CH 2 NH 2 


Me 


H 


Ph 


OH, OH 


199 


NH(ONH)NH 2 


F 


H 


Ph 


(♦) -pin SS 


200 


HH(ONH)NH 2 


F 


H 


Ph 


OH, OH 


201 


NH(ONH)NH 2 


NH2 


H 


Ph 


<♦) -Pin 


202 


NH(ONH)NH 2 


NH2 


H 


Ph 


OH, OH 
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203 


NH ( ONH) NH*> NOo 


mm 

H 


Fa 


(♦) -pin TT 


204 


NH(ONH)NH 2 KO2 


t» 
n 


Fn 


OH, OH 


205 


NH (ONH) NH 2 OH 


n 


Fn 


(♦) -pin 


206 


NH (ONH) NH-> com 


H 


Ph 


OH, OH 


207 


NH (ONH)NH-> -NHSOoCFS 


H 


Fh 


(+) -pin 


208 


NH (ONH) NH-> -HHSO<»n?-i 


H 


Fh 


(«•) -pin 


209 


NH (ONH) NH*> -NHSO^CH-j 


H 


Hi 


(♦)-pin 


210 


NH (0«NH) NH*> -NH^Oorw-! 


H 


Fh 


(♦) -pin 


211 


NH (ONH) NH? CH^rn 


H 


Fh 


(♦) -pin 


212 


NH (ONH) NHo CH->rN 


H 


Fh 


OH, OH 


213 


NH (ONH) NH-> CH->CH->rM 


H 


Fh 


(♦) -pin 


214 


NH (ONH) NHo OT-*PH-»f*M 


H 


Fh 


OH, OH 


215 


NH (ONH) NHo OCHnm 


H 


Fh 


(♦) -pin 


216 


NH (ONH) NH*> OTH-»OJ 


H 


Fh 


OH, OH 


217 


NH (ONH)NH-) SCH^CN 


H 


Fh 


<♦) -pin 


218 


NH (C~NH) NHo SCH-»rw 


H 


Fh 


OH, OH 


219 


NH(ONH)NH 2 NHCH 2 CN 


H 


Fh 


(♦) -pin 


220 


NH (ONH)NHo NHCH-5CN 


H 


Fh 


OH, OH 


221 


NH(ONH)NH 2 CH 2 0H 


H 


Fh 


(+);pin 


222 


NH (ONH) NH 2 CH 2 OH 


H 


Fh 


OH, OH 


223 


NH (ONH) NH 2 CH 3 


H 


2- (t -butyl- 

NH5Q2 J -En 


(♦) -pin UU 


224 


NH (ONH) NH 2 CH3 


H 


2- (t -butyl- 

NnS0 2 J -Pn 


OH, OH 


225 


NH (ONH) NH 2 CH3 


H 


2- (ethyl- 

«H502' Fn 


(♦) -pin 


226 


NH(ONH) NH 2 CH3 


H 


2- (ethyl- 

ans>\J2) Pn 


OH, OH 


227 


NH(ONH)NH 2 CH3 


H 


2* (HiN^CVO - 

Fh 


/ a % - - * mm mm 

(♦)-pin ZZ 


228 


NH(ONH)NH 2 CH3 


H 


2-(H 2 NS0 2 ) - 
Fh 


OH, OH 


229 


NH(ONH)NH 2 CH3 


H 


2- (Meco- 


(♦)-pin 



HHS0 2 ) -Ml 
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230 NH(C-NH)NH 2 CH 3 

231 NH(ONH)NH 2 CH 3 

232 NH(ONH)NH 2 CH 3 

233 HH(C=NH)MH 2 CH3 

234 NH(ONH)NH 2 CH3 

235 NH(ONH)KH 2 CH3 

236 HH(ONH)HH 2 CH 3 

237 NH(ONH)NH 2 CH3 

238 NH(0*NH)HH 2 CH3 



239 NH(ONH)NH 2 CH3 

240 NH(C-=NH)NH 2 CH3 

241 NH(C-NH)NH 2 CH 3 

242 NH (ONH) NH 2 CH3 

243 NH(C«NH)NH 2 CH3 

244 NH(ONH)NH 2 CH3 

245 NH<ONH)NH 2 CH3 



246 NH(ONH)NH 2 CH3 



247 NH(ONH)NH 2 CH 3 
246 NH(C=NH)NH 2 CH 3 
249 NH (ONH) NH 2 CH3 



H 



H 

H 
K 
H 

H 

H 

H 



H 
H 
H 
H 
H 
H 
H 



2- (MoCO- 
HKSO2) -Ph 
2- (MeOCO- 
HHS0 2 ) -Ph 
2- (MO0C0- 
NHS0 2 ) -Ph 
2- (HH 2 ) -Ph 



OH, OH 



(+) -pin AB 



OH, OH 



<+)-pin 



2- (NH 2 ) -Ph OH, OH 
2- <♦) -pin 

(CH3SO2HH) - 
Ph 

2- : OH, OH 

(CH 3 S0 2 HH) - 

Ph 

2- («-> "Pin 

(CF3SO2NH) - 

Ph 

2- OH, OH 

(CF3SO2NH) - 

Ph 

2- (CN 4 H) -Ph (♦) -pin 

2-(CN4H)-Ph OH, OH 

2-(COOH)-Ph (*) -pin 

2- (COOH) -Ph OH, OH 

3- (NH 2 )-Ph (+)-pin 
3-(NH 2 )-Ph OH, OH 
3- (♦) -Pin 
(CH3SO2NH) - 

Ph 

3- cm, OH 

(CH 3 S0 2 HH) - 

Ph 



OH 
OH 
NH 2 



Ph 
Ph 
Ph 



(+) -pin 
OH, OH 
(♦>-pin 
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250 NH{ONH)HH 2 CH 3 

251 MH(ONH)NH 2 F 

252 NH(C=NH)NH 2 F 

253 HH(ONH)KH 2 F 

254 NH(ONH)HH 2 F 

255 MH(C*NH)NH 2 F 

256 NH(ONH)HH 2 p 

257 NH(C=NH)NH 2 F 

258 NH(ONH)HH 2 F 

259 NH(C-=NH)NH 2 p 

260 NH(ONH)NH 2 F 

261 NH<ONH)NH 2 H 

262 NH(C=NH)NH 2 Gl 

263 NH(C*NH)NH 2 h 

264 NH(OOTi)NH 2 CI 

265 NH(ONH)NH 2 CI 

266 NH(ONH)NH 2 CI 

267 NH(C=NH)NH 2 CI 



KH 2 
H 

H 



H 



H 



H 



H 



H 



H 



Fh 

2- (t -butyl 
NHS0 2 ) -Ph 
2- (t -butyl 
NHS0 2 ) -Fh 
2- (ethyl - 
NHS0 2 )-Ph 

2- (ethyl - 
NHS0 2 ) -Fh 
2- (H 2 NS0 2 ) 
Fh 

2-(H 2 NS0 2 ) • 

Fh 

2-(MeCO- 
NHS0 2 ) -Fh 

2- (Meco- 

NHS0 2 ) -Fh 
2- (MeOCO- 
NHS0 2 ) -Ph 

2-(MeOCO- 
NHS0 2 ) -Eh 
2- (t-butyl- 
NHS0 2 ) -Fh 
2-(t-butyl- 
NHS0 2 ) -Fh 
2- (t-butyl- 
MHS0 2 ) -Fh 
2- ( t -butyl - 
KHS0 2 )-Fh 
2- (ethyl - 
HKS0 2 )-Eh 
2- (ethyl - 
NHS0 2 ) -Fh 
2-{H 2 NS0 2 )- 
Fh 



«, OH 
- (*) -pin 

• OH, OH 

(♦)-pin 

OH, OH 

(+) -pin 

OH, OH 

{♦) -pin 

OH, OH 

( + ) -pin 

OH, OH 

(♦) -pin AC 

(♦)-pin CE 

OH, OH AD 

OH, OH 

(♦) -pin 

OH, OH 

<♦) -pin 
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268 KH.(ONH)NH 2 CI H 

269 (ONH) HH 2 CI H 

270 NH(ONH>HH 2 CI H 

271 NH(ONH)NH 2 CI H 

272 NH(ONH)NH 2 Cl H 

273 NH(C*=NH)NH 2 NHSO2CH3 H 
27 4 NH(C=NH)NH 2 NHSO2CH3 H 

2 75 NH(C=NH)NH 2 NHS0 2 CH 3 H 

276 NH(C~HH)NH 2 NHS0 2 CH 3 H 

2 77 NH(ONH)NH 2 NHSO2CH3 H 

278 NH(OHH)NH 2 NHS0 2 CH 3 H 

2 79 NH(C=NH)NH 2 NHSO2CH3 H 

280 NH(C=NH)NH 2 HHS0 2 CH 3 H 

2 81 NH(C=NH)NH 2 NHS0 2 CH 3 H 

282 NH(ONH)NH 2 NHS0 2 CH 3 H 

283 NH(ONH)NH 2 CH3 H 



PCT/DS95/16248 



2-{H 2 WS02)- 0H f OH 
Ph 

2- (MeCO- ( + ) -pin 
KKSO2) -Ph 

2 -(MeCO- OH, OH 
KHSO2) -Ph 

2- (MeOCO- (*)-pin 
HHS0 2 ) -Ph 

2- (MeOCO- OH, OH 
NHSO2) -Ph 

2- (t -butyl- (+) -pin 
MHSO2) -Ph 

2- (t -butyl- OH, OH 
KHS0 2 ) -Ph 

2- (ethyl- (♦) -pin 
NHS0 2 ) -Ph 

2- (ethyl- OH, OH 
KHS0 2 ) - Ph 

2-(H 2 NS02)" (+)-pin 
Ph 

2- (H 2 NS0 2 ) - OH, OH 
Ph 

2- (MeCO- (♦) -pin 
NHS0 2 ) -Ph 

2- (MeCO- OH, OH 
NHS0 2 ) -Ph 

2- (MeOCO- (♦) -pin 
NHS0 2 ) -Ph 

2- (MeOCO- OH, OH 
NHS0 2 ) -Ph 

3- (t- (+) -pin W 
butylOCO- 

NH) -Ph 
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284 


NH (ONH) NH 2 


CH 3 


H 


3-(t- 
butylOCO- 
NH) -Ph 


OH, OH 






jju fp«Nu) num. 
**** iw"«n/ xiri 2 


it list; 2 


H 


Ph 


(*)-pin 




286 


NH(ONH)NH 2 


CH 3 


H 


2- ((ethyl) 2 
-NS0 2 ) -Ph 


(♦) -pin 


a 


287 


NH(ONH)NH 2 


CH 3 


H 


2- (n-BuOCO- 
NHSO2 ) -Ph 


(*) -pin 




288 


NH(ONH)NH 2 


N0 2 


H 


2- (t -butyl- 
NHS0 2 ) -Ph 


<♦) -pin 


cc 


289 


NH(ONH)NH 2 


N0 2 


H 


2- (t -butyl - 
NHS0 2 ) -Ph 


OH, OH 




290 


NH(ONH)NH 2 


N0 2 


H 


2- ( ethyl - 
NHS0 2 ) -Ph 


<♦) -pin 




291 


NH(ONH)NH 2 


N0 2 


H 


2- ( ethyl - 
NHS0 2 ) -Ph 


OH, OH 




292 


NH(ONH)NH 2 


N0 2 


H 


2- (K2KSO2) - 
Ph 


(♦) -pin 




293 


NH(ONH)NH 2 


N0 2 


H 


2- (H 2 NS0 2 ) - 
Ph 


OH, OH 




294 


NH(ONH)NH 2 


N0 2 


H 


2- (MeCO- 
NHS0 2 ) - Ph 


(♦) -pin 




295 


NH(ONH)NH 2 


NQ 2 


H 


2-(MeC0- 
NHS0 2 ) -Ph 


OH, OH 




296 


NH(ONH)NH 2 


N0 2 


H 


2- (MeOCO- 
NHS0 2 ) -Ph 


(+) -pin 




297 


9 NH(ONH)NH*> 




H 


2- (MeOCO- 

MM0A V ««V 

NHS0 2 ) -Ph 


OH, OH 




298 


NH{ONH)NH 2 


H 


N0 2 


Ph 


(♦) -pin 


AE 


299 


NH (ONH) NH 2 


fi 




Ph 


(♦) -pin 


AF 


300 


NH(ONH)NH 2 


H 


*V2 


JrQ 


OH, OH 




301 


NH (ONH) NH 2 


H 


NH 2 


Ph 


OH, OH 




302 


NH (ONH) H 


H 


H 


2- (t -butyl - 
HHS0 2 ) -Ph 


(♦) -pin 


CH 


303 


NH(ONH)NH 2 


2-NHBOC 


H 


Ph 


(♦) -pin 


CI 
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304 NH(ONH)NH 2 2-N0 2 

305 -OCH 3 2 -MS 

306 CH 2 NH2 CH3 

307 CH2HH2 CH3 

308 CH2NH2 CH3 

309 CH2NH2 CH3 

310 CH2HH2 CH3 

311 CH 2 NH 2 CH3 

312 CH2NH2 CH 3 

313 CH2NH2 CH3 

314 CH 2 NH 2 CH 3 

315 CH 2 NH 2 CH 3 

316 CH2NH2 CH3 

317 CH 2 NH2 CH 3 

318 CH2HH2 CH3 



H 
H 

H 



3-thio 
phan- 

2- yl 

3- thio 
phen- 
3-yl 

H 



3- 

furan- 

2- yl 
3- 

furan- 

3- yl 
H 

H 

3-imid 
azol- 

2- yl 

3- imid 
azol- 

4- yl 
H 



Fh 

2- (H 2 NS0 2 ) " 
Fh 

4-thiophen- 

2- yl 

4-thiophen- 

3- yl 
H 



H 



4 -fur an- 2- 
yl 

4 -fur an- 3- 
yi 

H 



4 - imidazol - 
2-yl 

4 - imidazol - 

4-yl 

H 



4-pyrazol- 
l-yl 



(♦) -pin CJ 
(♦) -pin CK 

(♦) -pin 

(*) -Pin 

(♦) -pin 

(♦) -pin 

<♦) -pin 
(♦> -Pin 
<♦> -Pin 

(+) -pin 

(+)-pin 
<*>-pin 
(+) -pin 

<+)-pin 

<+> -Pin 
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3X9 CH 2 NH 2 



320 CH 2 NH 2 



321 CH 2 NH 2 



322 CH 2 NH 2 



323 CH 2 NH 2 



324 CH 2 NH 2 



325 CH 2 NH 2 



326 CH 2 KH 2 



327 CH 2 NH 2 



328 CH 2 NH 2 



329 CH 2 NH 2 



CH 3 



CH 3 



CH 3 



CH 3 



CH 3 



CH 3 



CH 3 



CH 3 



CH 3 



CH 3 



CH 3 



H 

3-pyra 
zol-X- 

yi 

3-pyra 
zol-2- 

yi 

H 
H 
3- 

pyrrol 

-1-yl 

3- 

pyrrol 

-2-yl 

H 



H 



3- 

(1,2,4 

-tri 

axol- 

i-yi) 

3- 

U,2,4 
-tri 
azol- 
l-yl) 



4 -pyrazol - 

2-yl 

H 



H 



4 -pyrrol -1- 
yi 

4 -pyrrol -2- 

yl 
H 



4- (1,2,4- 

triazol-X- 

yi) 

4-<l,2,4- 

triazol-2- 

yi) 

H 



H 



<♦) -pin 
(+) -pin 

(♦) -pin 

(♦>-pin 
(+)-pin 
(♦)-pin 

(♦) -pin 
(♦>-pin 
<+)-pin 
(♦) -pin 



(♦) -pin 
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330 CH 2 NH 2 



331 CH 2 NH 2 



332 CH 2 NH 2 



333 CH 2 NH 2 



334 CH 2 NH 2 



335 CH 2 NH 2 



336 CH 2 NH 2 



337 CH 2 NH 2 



338 CH 2 HH 2 



339 CH 2 NH 2 



340 CH 2 NH 2 



CH 3 



CH 3 



CH3 



CH3 



CH 3 



CH 3 



CH3 



CH 3 



CH 3 



CH3 



CH 3 



H 



3- 

(1,2,3 

-tri 
azol- 
l-yl) 
3- 

(1,2,3 

-tri 

azol- 

4-yl) 

H 

H 

3- 

tetra 
zol-1- 

yi 

3- 

tetra 

zol-5- 

yi 

H 
H 
H 



4-(l,2,3- 
triazol-1- 

yi) 

4-<i,2,3- 
triazol-4- 

yi) 

H 



(♦) -Pin 



(+) -pin 



(♦>-pin 



(♦) -pin 



4 - t e t razol - ( + ) -pin 
1-yl 

4 - t etrazol - ( * ) -pin 

5- yl 

H (♦) -pin 



H 



(♦) -pin 



4-oxazol-2- (♦) -pin 

yi 

4-oxazol-4- (+) -pin 

yi 

4-axazol-5- (+) -pin 
yi 
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341 CH 2 NH 2 CH 3 

342 CH 2 NH 2 CH 3 

343 CH 2 NH 2 CH 3 

344 CH 2 NH 2 CH 3 

345 CH 2 NH 2 CH 3 

346 CH 2 HH 2 CH 3 

347 CH 2 NH 2 CH 3 

348 CH 2 NH 2 CH 3 

349 CH 2 NH 2 CH 3 

350 CH 2 NH 2 CH 3 

351 CH 2 NH ? CH 3 



352 CH 2 NH 2 



353 CH2NH2 



CH3 



CH 3 



3 ' H (*)-pin 

cxazol 

-2-yl 

3- H (+>-pin 

cxazol 

-4-yl 

3- H <*)-pin 

cxazol 

-5-yl 

H 4 - thiazol - ( ♦ ) -pin 

2-yl 

H 4 -thiazol- (+)-pin 

4- yl 

H 4 -thiazol- (♦) -pin 

5- yl 

3-thia H (+)-pin 
zol-2- 

yi 

3-thia H («■) -pin 

zol-4- 

yi 

3-thia H t^J-pin 
zol-5- 

H 4-pyridin- <♦) -pin 

2- yl 

H 4-pyridin- (+) -pin 

3- yl 

3-pyri H (+)-pin 
din- 2- 

yi 

3-pyri H (♦) -pin 

din-3- 

yi 
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10 



15 



354 CH 2 NH 2 



355 CH 2 NH 2 



356 CH 2 NH 2 



357 CH 2 NH 2 



358 CH 2 NH 2 



359 



CH 2 NH 2 



CH3 



CH3 



CH3 



CH3 



CH 3 



CH3 



H 



3-pyri 
midin- 

2- yl 

3- pyri 
mi din - 

4- yl 
3-pyri 
midin- 

5- yl 



4-pyrimi 
din- 2-yl 
4-pyrimi 
din-4-yl 
4-pyrimi 
<SLin-5-yl 
H 



H 



H 



<+>-pin 



(♦) -pin 



(♦) -pin 



(♦) -pin 



(♦> -pin 



(♦) -pin 



(+) -pin indicates (+) -pinanediol 



20 



MS (M+H) + - 489; 
MS (DCI - NH3) , 505 (M + H)*. 
MS (MtH) * =490. 
MS (M+H) + = 506; 
mp 145-150 °C; MS (DCI - NH3) 
MS (DCI - NH3) , 522 (M + H) + . 
HRMS (DCI - NH3) , Calc: 534.2597, 
HRMS (DCI - NH 3 ), Calc: 534.2597 
HRMS (DCI - NH3) , Calc: 534.2597 
Ia] D = -14.85° (C = 0.606, MeOH) ; 
(%) 537.2 (10.2, M ♦ H - H 2 NCN) + ), 429.0 (42.8), 277.0 
(100); Anal. Calcd for C3 0 H4oBBrN40 5 S: C, 54.64; H, 
6.11; N, 8.50; B, 1.64. Found: C, 54.52; H, 6.16; N, 
8.45; B, 1.60. 

K: [a] D = -15.07° (c = 0.604, MeOH); MS (CI - NH 3 ) , jn/e 
(%) 593.2 (1.2, (M + H) + ), 568.3 (22, (M + NH 4 - 
H 2 NCN) + ), 551.3 (100, (M + H - H 2 NCN) + ); Anal. Calcd for 
C3iH 4 2BBrN 4 05S: C, 55.29; H, 6.29; N, 8.32; B, 1.61. 
Found: C, 55.15; H, 6.21; N, 8.22; B, 1.47. 



A 
B 

C 
D 
E 
F 
G 
H 
I 
J 



Calc: 506, Found: 506. 



Found: 534.2609. 
Found: 534.2605. 
Found: 534.2609. 
MS (CI - NH 3 ) , m/e 
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L: tajj, = -14.12° (c = 0.602, MeOH) ; MS (DCI - NH 3 ) , 
m/e (%) 458 (100, (M + H) *) ; Anal, calcd for 
C24H 3 7BBrN30 3 S: C, 53.54; H, 6.93; N, 7.81; B, 2.01. 
Found: C, 53.75; H, 6.98; N, 7.74; B, 1.97. 
5 M: [a] D -14.21° (c = 0.556, MeOH); MS (CI - NH 3 ) , m/e 
(%) 472.2 (13.5, (M + H) + ), 430.2 (100, (M + H - 
H 2 NCN)*), 278.0 (61.9); Anal. Calcd for C 25 H 39 BBrN 3 0 3 S: 
C, 54.36; H, 7.12; N, 7.61; B, 1.96. Found: C, 54.50; 

H, 7.18; N, 7.83; B, 1.73. 

10 N: [a] D * -13.79° (c » 0.602, MeOH); MS (DCI - NH 3 ) , 

m/e (%) 472 (100, (M + H)*), 430 (37, (M ♦ H - H 2 NCN)*); 
Anal. Calcd for C 25 H 39 BBrN 3 0 3 S : C, 54.36; H, 7.12; N, 
7.61; B, 1.96. Found: C, 54.64; H, 7.17; N, 7.50; B, 

I. 74. 

15 O: [a] D = -13.19° (c = 0.364, MeOH); MS (CI - NH 3 ) , m/e 
(%) 486.2 (3.3, (M+H)*), 444.2 (87.1, (M + H - 
H 2 NCN) * ) , 292.0 (100); Anal. Calcd for C 26 H 41 BBrN 3 0 3 S: 
C, 55.13; H, 7.30; N, 7.42; B, 1.91. Found: C, 54.99; 

H, 7.22; N, 7.29; B, 2.07. 

20 P: [a] D = -12.71° (c - 0.598, MeOH); MS (DCI - NH 3 ) , 

m/e (%) 486 (100, (M +• H)*), 444 (16, (M + H - H 2 NCN) + ); 
Anal. Calcd for C 26 H 4i BBrN 3 0 3 S: C, 55.13; H, 7.30; N, 
7.42; B, 1.91. Found: C, 55.09; H, 7.45; N, 7.40; B, 

I. 67. 

25 Q: MS (DCI - NH 3 ). m/e (%) 514 (100, (M + H) + ), 472 

(16, (M + H - H 2 NCN) + ); Anal. Calcd for C 28 H 45 BBrN 3 0 3 S:. 
C, 56.57,; H, 7.63; N, 7.07; B, 1.82. Found: C, 56.19; 

H, 7.53; N, 6.97; B, 1.99. 

R: fa] D - -11.70° (c = 0.530, MeOH); MS (DCI - NH 3 ) , 
m/e (%) 512 (100, (M ♦ H)*), 470 (40, (M + H - H 2 NCN) * ) ; 
Anal. Calcd for C 28 H 43 BBrN 3 0 3 S: C, 56.77; H, 7.32; N, 
7.09; B, 1.82. Found: C, 56.49; H, 7.38; N, 6.96; B, 

I. 75. 

S: HRMS (DCI - NH 3 ), Calc: 577.3019, Found: 577.3025. 
35 T: [a] D = -8.31° (c = 0. 614, . MeOH) ; MS (DCI - NH 3 ) , m/e 
(%) 502 (100, (M ♦ H)*), 460 (28, (M + H - H 2 NCN) + ); 
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Anal. Calcd for Cj6H4iBBrN 3 0 4 S : C, 53.62; H, 7.10; N, 
7.21; B, 1.86. Found: C, 53.61; H, 7.09; N, 7.20; B, 
1.78. 

U: HRMS (DCI - NH3) , CalC: 513.2707, Found: 513.2702. 
5 V: HRMS (DCI - NH 3 ) , CalC: 555.3165, Found: 555.3176. 

W: HRMS (DCI - NH 3 ) , CalC: 579.2812, Found: 579.2801. 

X: HRMS (DCI - NH 3 ) , Calc: 450.2962, Found: 450.2958. 

Y: HRMS (DCI - NH3) , CalC: 640.3016, Found: 640.3022. 

Z: [a] D = -8.80° (C = 0.602, MeOH) ; MS (CI - NH 3 ) , ai/e 
10 (%) 593.2 (1.3, (M + H - H 2 NCN)*), 485.2 (42.7), 333.0 
(100); Anal. Calcd for C^IUeBBrl^OsS : C, 57.07; H, 

6.76; N, 7.83; B, 1.51. Found: C, 57.17; H, 6.84; N, 

7.76; B, 1.41. 

AA: MS (CI - NH 3 ), m/e (%) 649.4 (1.9, (M + H) *) , 624.4 
15 (31, (M + NH 4 - H 2 NCN) + ), 607.2 (100, (M + H - H 2 NCN) + ), 
455.0 (39), 444.0' (29.8); Anal. Calcd for 
C 35 H5oBBrN 4 05S: C, 57.62; H, 6.91; N, 7.68; B, 1.48. 
Found: C, 57.37; H, 6.86; N, 7.64; B, 1.40. 

520.2796. 

20 



25 



30 



35 



BB: 


HRMS 


(DCI 


- NH 3 ), 


Calc: 


520.2805, Found: 


SS. 


MS 


(DCI - 


NH3) , 


Calc: 


507, 


Found: 


507 . 


TT. 


MS 


(DCI - 


NH 3 ) , 


Calc: 


534, 


Found: 


534. 


UU. 


MS 


(DCI - 


NH3) , 


Calc: 


638, 


Found: 


638. 


W. 


MS 


(DCI - 


NH 3 ), 


Calc: 


618, 


Found: 


618. 


XX. 


MS 


(DCI - 


NH 3 ) , 


Calc: 


489, 


Found: 


489. 


YY. 


MS 


(DCI - 


NH 3 ) , 


Calc: 


461, 


Found: 


461. 


ZZ. 


MS 


(DCI - 


NH 3 ) , 


Calc: 


582, 


Found: 


582. 


AB. 


MS 


(DCI - 


NH 3 ) , 


Calc: 


641, 


Found: 


641. 


AC. 


MS 


(DCI - 


NH 3 ), 


Calc: 


625, 


Found: 


625. 


AD. 


MS 


(DCI - 


NH 3 ) , 


Calc: 


490, 


Found: 


490. 


AB. 


MS 


(DCI - 


NH 3 ) , 


Calc: 


534, 


Found: 


534 . 


AF. 


MS 


(DCI - 


NH 3 ), 


Calc: 


504, 


Found: 


504. 


CB. 


MS 


(M+H) + 


, Calc 


: 503:32, Found: 503.32. 


CD. 


MS 


(M+H) + 


, Calc: , Found: 


. (WITYAK) 


CB. 


MS 


(M+H) + 


, CalC: 658, 


Found: 658. 




CF. 


MS 


(M+H) + 


, Calc 


: 638, 


Found: 638. 




CG. 


MS 


(M+H) + 


, Calc: 669, 


Found: 669. 
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CH. MS (M*H) + , Calc: 609, Found: 609. 

CI. MS (M*H)\ Calc: 604, Found: 604. 
CJ. MS (M*H)\ calc: 641, Found: 641. 
CK. MS (M+H) + , Calc: 555, Found: 555. 

Table 2 

Y 1 




EX 


X 


Y 


365 


CH 2 NH 2 


CO 


366 


CH 2 NH 2 


S0 2 


367 


NHC (NH)NH 2 


CO 


36B 


NHC (NH)NH 2 


S02 


369 


SC(NH)NH 2 


CO 


370 


SC (NH)NH 2 


so 2 


371 


CH 2 NH2 


CO 


372 


CH2NH2 


so 2 


373 


NHC(NH)NH 2 


CO 


374 


NHC(NH)NH 2 


so 2 


375 


SC(NH)NH 2 


CO 


376 


SC (NH)MH 2 


so 2 


CC: 


HRMS (DCI - 


NH 3 ), 


DD: 


HRMS (DCI - 


NH 3 ), 



Y 1 ,* 2 Phys Data 

(♦> -pin 
(♦)-pin 
<+)-pin 
<♦> -pin 

( ♦) -pin CC 
( +) -pin dd 
OH, OH 
OH,OH 
OH, OH 
OH, OH 
OH, OH 
OH, OH 

Calc: 560.2390, Found: 560.2407. 
Calc: 596.2060, Found: 596.2055. 
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Table 3 
Y 1 

I 




EX 


X 


t 




Y 1 Y 2 


Phys Data 


382 


NH 2 


2 




< ♦) -pin 




383 


SC(KH)NH 2 


2 




(+) -pin 


EE 


384 


SC (NH)NH 2 


1 




<+) -pin 


FF 


385 


NHC (NH)NH 2 


2 




(♦) -pin 




386 


NHC (NH) NH 2 


I 




<♦> -Pin 




387 


NH 2 


2 




OH, OK 




388 


SC (HH)NH 2 


2 




OH, OH 




389 


SC (HH)NH 2 


1 




OH,OH 




390 


NHC(HH)KH 2 


2 




OH,OH 




391 


NHC (NH)NH 2 


1 




OH, OH 




5 EE: 


HRMS <DCI 


- NH 3 ) , 


Calc: 


546.2597, 


Found: 546.2604. 


FF: 


HKMS (DCI 


- NH 3 ), 


Calc: 


534.2597, 


Found: 534.2609. 
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Table 4 




Ex 


X 




Phys Data 


397 


CH 2 NH 2 


(♦>-pin 




398 


NHC <NH)KH 2 


M -pin 




399 


SC (NH)NH 2 


M -pin 


GG 


400 


CH 2 NH 2 


OH, OH 




401 


NHC(NH)NH 2 


OH, OH 




402 


SC(NH)NH 2 


OH, OH 




GG: HHMS 


(DCI - NH3) , 


Calc: 532 


.2441, Found: 



Table 5 



10 




EX 
403 
404 



X 

CH 2 NH 2 
NHC(NH)NH 2 



rKr 2 
(♦) -pin 
<♦) -pin 



Phys Data 
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1 



405 SC(HH)NH 2 (*)-pin HH 

406 CH 2 NH 2 OH, OH 

407 NHC (HH) HH 2 OH , OH 

408 SC(HH)NH 2 OK, OH 

HH: HRMS (DCI - NH3) , Calc:. 532.2441, Found: 532.2452. 

Table 6 



Y 1 
1 




EX 


X 


yVy 2 


Ffays Data 


436 


NHC (NH)NH 2 


(♦) -pia 




437 


SC(NH) NH 2 


(♦)-pin 


II 


438 


CH 2 NH 2 


(♦)-pin 




439 


NHC <NH)NH 2 


QH # OH 




440 


SC(NH)NH 2 


OH, OH 




441 


CH 2 NH 2 


OH, OH 




HRMS 


(DCI " NH3) , 


Calc: 480 


.2493, Found: 
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Table 7 




447 
448 
449 
450 
451 
452 
453 
454 
455 
456 
457 
458 

JJ: HRMS (DCI 
WW. MS (DCI 



x 

NHC(NH)NH 2 
SC (NH)NH 2 
CH 2 NH 2 
KHC (NH)NH 2 
SC(KH)WH 2 
CH 2 NH 2 
NHC (NH) NH 2 
SC(NH)NH 2 
CH 2 NH 2 
NHC (KH)NH 2 
SC (NH)NH 2 
CH 2 NH 2 

NH 3 ) 
NH 3 ), 



Y 
O 

o 

o 

s 

s 

s 

o 

o 

o 

s 

s 

s 



(+) -pin 
(♦) -pin 
<♦) -Pin 
<♦> -pin 
(+) -pin 
<+) -pin 

OH, OH 

OH, OH 

OH, OH 

OH, OH 

OH, OH 

OH, OH 



Phys Data 



JJ 



CalC: 496.2441, Pound: 496.2449 
Calc: 345, Found: 345. 
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Table 8 



Y 1 

I 




Ex 


X 


RB 


rC 


Y*,y2 


Phys Data 


464 


NHC (NH)NH 2 


H 


Ph 


<♦) -pin 




465 


NHC (NH) NH 2 


OBn 


H 


<+> -Pin 




466 


SC(NH)NH 2 


H 


Ph 


<♦) -Pin 


KK 


467 


SC (NH) NH2 


OBn 


H 


<+> -Pin 


LL 


468 


CH2NH2 


H 


Ph 


(♦) -Pin 


CL 


469 


CH2HH2 


OBn 


H 


(♦) -Pin 




470 


NHC (NH) NH 2 


H 


Ph 


OH, OH 




471 


NHC (NH)NH 2 


OBn 


K 


OH, OH 




472 


SC (NH) NH 2 


H 


Ph 


OH, OH 




473 


SC (NH)NH 2 


OBn 


H 


OH, OH 




474 


CH 2 NH 2 


H 


Ph 


OH, OH 


CM 


475 


CH2NH2 


OBn 


H 


OH, OH 




HRMS 


(DCI - NH 3 ) , 


Calc ; 


507. 


2601, Found: 


507.2592. 


HRMS 


(DCI - NH3) , 


Calc: 


537. 


2667, Found: 


537.2685. 



CL: Anal. Calc'd. for C27H36BN303* (HC1) 1.7- (H2O) 2.2 • C, 
57.60; H, 7.54; CI, 10.70; N, 7.46. Found: C, 57.40; H, 
7.23; CI, 10.78; N, 7.53. MS (M+H) + : calc. 462, Found 
10 462. 

CM: MS(M+H) + : Calc: 328, Found: 328. 
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Table 9 




476 
477 
478 
479 
480 
481 



NHC (NH)NH 2 

SC{NH)NH 2 

CH 2 NH 2 

NHC(NH)KH 2 
SC (NH)NH 2 
CH 2 NH 2 



y\y2 
<+> -pin 
(♦) -pin 
<+) -pin 
OH, OH 
<Xt. OH 
OH, OH 



Phys Data 



5 MM: HRMS (DCI - NH 3 ) , CalC: 498.2233, Found: 498.2231, 



Table 10 



10 




Ex 


X 




W* 


R3 


Y^Y 2 Ehys Data 


482 


NHC (NH)KH 2 


N 


CH 


H 


<♦> -pin 


483 


SC (NH) NH 2 


N 


CH 


H 


( ♦) -pin nn 


484 


CH 2 NH 2 


N 


CH 


H 


(♦)-pin 
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485 


HHC<NH)NH 2 


CH 


K 


Ph 


(♦) -Pin 


486 


SC(NH)NH 2 


CH 


N 


Ph 


( ♦) -pin OO 


487 




CH 


N 


Ph 


(♦) -pin 


488 


NHC(NH)NH 2 


N 


CH 


H 


OH, OH 


489 


SC (KH)NH 2 


N 


CH 


H 


OH, OH 


490 


CH 2 NH 2 


N 


CH 


H 


OH, OH 


491 


NHC(NH)NH 2 


CH 


V 


Ph 


OH, OH 


492 


SC (NH)HH 2 


CH 


w 


Ph 


OH, OH 


493 


CH 2 NH 2 


CH 


N 


Ph 


OH, OK 


NN: 


HEMS (DCI - 


NH 3 ) ' 


Calc: 


481-2445, Found 


00: 


HRMS (DCI - 


NH 3 ) , 


Calc: 


557 


.2758, Found 



Table 11 




EX 


X 


yi,Y 2 


Phys Data 


499 


NHC (NH) NH 2 


{ ♦) -pin 




500 


SC(NH)NH 2 


(♦) -Pin 


PP 


501 


CH 2 NH 2 


(+) -Pin 




502 


NHC (NH)NH 2 


OH, OH 




503 


SC (NH)NH 2 


OH, OH 




504 


CH 2 NH 2 


OH, OH 




HRMS 


(DCI - NH 3 ) , 


Calc: 5481.2445, 


Found: 481.2440. 
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Table 12 




Ex X R 3 

510 SC{NH)HH 2 H 



Yl, Y* 
(♦) -pin 



Phys Data 
QQ 



5 QQ: HRNS (NH 3 -CI/DEP) , Calc: 503.3193, Found; 503.3199 



Table 13 



10 




Ex 


m, X 


R* 


RB 




Y^Y2 


Phys 


516 


2, 


H 


NHCO- 


H 


<♦) -pin 


Data 
RR 


517 


SC (NH)NH 2 




(CH 2 ) 2 Ph 




2, 


H 


Ph 


H 


<♦) -pin 




518 


SC (NH)NH 2 










2, 


H 


OPh 


Ph 


(+)-pin 






SC (NH)NH 2 










519 


1. 


H 


H 


4- 


(♦) -pin 




520 


SC (NH)NH 2 






pyridyl 




!• 


COPh 


H 


H 


<+) -pin 






NHC (HH)NH2 
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521 3, H OOPh K (♦) -pin 
HHC<HH)HH2 

522 3 , H H COPh <♦) -pin 
NHC <HH)NH2 

RR: HRMS (DCI-NH3) , Calc: 605.333, Pound: 605.3325. 



•:vk 
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Table 14 

CI X V 8 

/ (CH 2 ) m N N _/ 
R 13 u V 



Ex 


X 


m 






Y l y 2 


528 


CH 2 NH 2 


1 


Ph 


H 


(♦)-pin 


529 




1 


Ph 


Methyl 


(♦)-pin 


530 


CH 2 NH 2 


1 


Ph 


Ethyl 


<♦) -pin 


53X 


CH2NH2 


1 


Ph 


n- Propyl 


<+)-pin 


532 


CH2NH2 


1 


Ph 


n- Butyl 


(♦>-pin 


533 


CH 2 NH 2 


± 


Pn 


CH26CH3 


(♦)-pin 


534 


CH2NH2 




trn 


QI2 ISO; CH3 


(♦>-pin 


535 


CH 2 NH 2 


A. 


r*n 


CH 2 <S0 2 J CH3 


<*)-pin 


536 


CH 2 NH 2 


1 

J. 


xrli 


CM 2 Cn 2 SCH3 


(♦)-pin 


537 


CH2NH2 




Ph 


un 2 wn 2 too; CH3 


<♦) -pin 


538 


CH 2 NH 2 


1 


Ph 


*-n 2 <-tt 2 I 2 Cn 3 


(♦) -pin 


539 


CH 2 NH2 




Ph 




(♦) -pin 


540 


CH 2 NH 2 


1 


Ph 


*■«»*• 2 ****2 


(♦)-pin 


541 


CH 2 NH 2 


1 


Ph 


CH2CH2CK2CN 


l*) -pin 


542 


CH 2 NH 2 


1 


Ph 


CF 3 


(♦)-pin 


543 


CH 2 NH 2 


1 


Ph 


CF 2 CF 3 


(♦)-pin 


544 


CH 2 NH 2 


1 


Ph 


CF 2 CF 2 CF 3 


(♦)-pin 


545 


CH 2 NH 2 


1 


Ph 


CF 2 CF 2 CF 2 CF 3 


(♦) -pin 


546 


CH 2 NH 2 


1 


Ph 


F 5 -Ph 


(♦)-pin 


547 


CH 2 NH 2 


1 . 


Ph 


CH 2 00 2 H 


(♦)-pin 


548 


CH 2 NH 2 


1 


Ph 


(CH 2 ) 2 C0 2 H 


(♦)-pin 


549 


CH 2 NH 2 


1 


Ph 


(CH 2 ) 3 00 2 H 


(♦)-pin 


550 


CH 2 NH 2 


1 


Ph 


CH2CN4H 


(♦)-pin 


551 


CH 2 KH 2 


1 


Ph 


(CH 2 ) 2 CN 4 H 


(♦)-pin 


552 


CH 2 NH 2 


1 


Ph 


(CH 2 ) 3 CaM4H 


(<-)-pin 


553 


CH2NH2 


1 


Ph 


CH 2 N0 2 


(♦)-pin 


554 


CH 2 NH 2 


1 


Ph 


(CH 2 ) 2 N0 2 


(♦)-pin 


555 


CH 2 NH 2 


1 


Ph 


(CH 2 ) 3 N0 2 


(♦)-pin 
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556 


CH2NH2 


1 


Ph 


CH2OH 


(♦)-pin 


557 


CH2NH2 


1 


Ph 


(CH 2 )2°H 


(♦>-pin 


558 


CH2NH2 


1 


Ph 


<CH 2 >30H 


(♦> -pin 


559 


CH 2 NH 2 


1 


Ph 


CH 2 C0 2 Me 


<♦) -pin 


560 


CH2NH2 


1 


Ph 


{CH2)2°°2 Me 


(♦)-pin 


561 


CH 2 NH 2 


1 


. Ph 


{CH2)3°°2 Me 


(♦)-pin 


562 


CH 2 NH 2 


1 


Ph 


Ph 


(♦> -Pin 


563 


CH2NH2 


1 


Ph 


PhCH 2 


(♦)-pin AG 


564 


CH2NH2 


1 


Ph 


Ph(CH 2 ) 2 


(♦>-pin 


565 


CH 2 NH 2 


1 


Ph 


3-N0 2 -Ph 


(♦)-pin 


566 


CH 2 NH 2 


1 


Ph 


4-N0 2 -Ph 


<♦> -Pin 


567 


CH2NH2 


1 


Ph 


3-C0 2 H-Ph 


<♦) -pin 


566 


CH2NH2 


1 


Ph 


4-C0 2 H-Ph 


<*)-pin 


569 


CH 2 NH 2 


1 


Ph 


3-CN 4 H-Ph 


(♦)-pin 


57 0 


CH 2 NH 2 


1 


Ph 


4-CN 4 H-Ph 


(♦)-pin 


571 


CK 2 NH 2 


1 


Ph 


3- (HOCH 2 ) -Ph 


O-pin 


572 


CH 2 NH 2 . 


1 


Ph 


4-(H0CH 2 )-Ph 


(♦)-pin 


573 


NH(C-NH)NH 2 


. 1 


Ph 


H 


<*>-pin 


574 


NH(C-NH)NH 2 


1 


Ph 


Methyl 


(♦)-pin 


575 


NH(C-NH)NH 2 


1 


Ph 


Ethyl 


(♦>-pin 


576 


NH(C-NH)NH 2 


1 


Ph 


n- Propyl 


O-pin 


577 


NH(C-NH)NH 2 


1 


Ph 


n- Butyl 


(♦)-pin 


578 


NH(C-NH)NH 2 


1 


Ph 


CH2SCH3 


(♦>-pin 


579 


NH(C-NH)NH 2 


1 


Ph 


CH 2 (SO) CH 3 


C)-pin 


580 


NH(0-NH)NH 2 


1 


Ph 


CH 2 (S02)CH3 


(♦)-pin 


581 


NH(C-NH)NH 2 


1 


Ph 


CH2CH2SCH3 


(♦)-pin 


582 


NH(C-NH)NH 2 


1 


Ph 


CH 2 CH 2 (SO) CH3 


(♦) -pin 


583 


NH(ONH)NH 2 


1 


Ph 


CH2CH2 (SO) 2 CH 3 


(♦)-pin 


584 


NH (C— NH) NH 2 


1 


Ph 


CH 2 CN 


(♦) -pin 


585 


NH(C-NH)NH 2 


1 


Ph 


CH 2 CH 2 CN 


(♦) -pin 


586 


NH (C— NH) NH 2 


1 


Ph 


CH 2 CH 2 CH 2 CN 


(♦) -pin 


587 


NH (C— NH) NH 2 


1 


Ph 


CF 3 


C)-pin 


588 


NH(C-NH)NH 2 


1 


Ph 


CF2CF3 


(♦)-pin 


589 


NH (C— NH)NH 2 


1 


Ph 


CF2CF2CF3 


(♦)-pin 


590 


NH (C— NH) NH 2 


1 


Ph 


CF2 C ^2 CF 2 CF 3 


C)-pin 


591 


NH(C-NH)NH 2 


1 


p k 


F 5 -Ph 


C)-pin 


592 


NH(C-NH)NH 2 


1 


Ph 


CH 2 C0 2 H 


(♦>-pin 


593 


NH (C— NH) NH 2 


1 


Ph 


(CH2)2°°2H 


(♦)-pin 


594 


NH(C-NH)NH 2 


1 


Ph 


(CH 2 ) 3 002H 


(♦) -Pin 


595 


NH(C-NH)NH 2 


1 


Ph 


CH2CN4H 


O-pin 
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596 


NH(ONH)NH 2 


1 


Ph 


( r*yx - \ _ . ii 
iw*2' 2^*4** 


<♦> -pin 


597 


NH(C-NH) NH 2 


X 


Ph 




(♦)-pin 


599 


NH(C-NH)NH 2 


x 


Ph 


V-ft 2 XrU 2 


(♦)-pin 


599 


NH(C-*JH)NH 2 


i 

X 


Fil 


1<-H 2 j 2 no 2 


(♦) -pin 


600 


NH(ONH)NH 2 


1 


Ph 


iv*n 2 j 3«w 2 


(*)-pin 


601 


NH(ONH)NH 2 


X 


Ph 




(♦)-pin 


602 


NH(C-NH)NH 2 


1 
x 




\ v-n 2 / 2 OH 


(♦)-pin 


603 


NH (C— NH) NH 2 


X 


Ph 


l*-xl 2 J 30** 


(♦)-pin 


604 


NH(C-NH)NH 2 


1 

X 


D>» 

MTU 


t-ji 2 iju 2 Me 


<*)-pin 


605 


NH(C-NH)NH 2 


1 

X 


P>i 


v cn 2 ; 2 tx> 2 Me 


<*)-pin 


606 


NH(C-NH)NH 2 


X 


DVi 

Mra 


» CH 2^ 3 ro 2™ 


O-pin 


607 


NH(C-NH)NH 2 


X 


Pn 


Ph 


(^)-pin 


609 


NH(C-NH)NH 2 


X 


PVi 


J*KU 2 *Fn 


(♦)-pin 


6X0 


NH(0-NH)NH 2 


1 

X 


pv» 


a m Kir\~ _ nv. 
4*N0 2 -Pll 


<♦) -pin 


6X1 


NH(C-NH)NH 2 


X 


Ph 


J • cu 2 n - Pn 


(♦)-pin 


6X2 


NH(C-NH)NH 2 


1 

X 




4-CU 2 n-Pn 


(♦)-pin 


6X3 


NH(C-NH)NH 2 


X 


Ph 




(♦)-pin 


6X4 


NH(C-NH)NH 2 


1 

X 


Ph 


« 4*n 


<♦) -pin 


6X5 


NH(C-NH)NH 2 


X 


Ph 


J- inocn 2 ; - pn 


(♦)-pin 


6X6 


NH(C-NH)NH 2 


X 


Ph 

Mr 11 


* \xiv/v»H 2 J - Pn 


(♦) -pin 


6X7 


CH 2 NH 2 


x 


Ph 


n 


OH, OH 


6X8 


CH 2 NH 2 


X 


PVi 


MethyX 


OH, OH 


6X9 


CH 2 NH 2 


X 


Ph 


Etnyl 


OH, OH 


620 


CH 2 NH 2 


x 


Ph 


n-Propyi 


OH, OH 


621 


CH 2 NH 2 


x 


Ph 


n - Buty X 


OH, OH 


622 


CH 2 NH 2 


x 


Ph 


v*i 2 o W13 


OH, OH 


623 


CH 2 NH 2 


1 


Ph 


v*n 2 low/ WI3 


OH, OH 


624 


CH 2 NH 2 


1 


Ph 


wi 2 


OH, OH 


625 


CH 2 NH 2 


1 


Ph 


«-** 2 2 o\-n 3 


OH, OH 


626 


CH 2 NH 2 


1 


Ph 


w»2ui2 |Dw| WI3 


OH, OH 


627 


CH 2 NH 2 


1 


Ph 


W4 * 2 2 \ o\j j 2 v«iX3 


OH, OH 


628 


CH 2 NH 2 


1 


Ph 


CH 2 CN 


OH, OH 


629 


CH 2 NH 2 


x 


Ph 


\»** 2 V««** 2 


OH, OH 


630 


CH 2 NH 2 


1 


Ph 




OH, OH 


631 


CH 2 NH 2 


X 


Ph 


CP-a 
v.f 3 


OH, OH 


632 


CH 2 NH 2 


X 


Ph 




OH, OH 


633 


CH 2 NH 2 


X 


Ph 


CP 2 CF 2 CF 3 


OH, OH 


634 


CH 2 NH 2 


•x 


Ph 


CF 2 CF 2 CF 2 CF 3 


OH, OH 


635 


CH 2 NH 2 


X 


Ph 


F 5 -Ph 


OH, OH 


636 


CH 2 NH 2 


X 


Ph 


CH 2 00 2 H 


OH, OH 
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637 


CH2NH2 


1 


Ph 


(CH2)2°°2 H 


OH, On 


638 


CH2NH2 


• 1 


Ph 


<CH 2 ) 3OO2H 


OH, OH 


639 


CH2NH2 


1 


Ph 


CH2CN4H 


OH, OH 


640 


CH2NH2 


1 


Ph 


(CH2>2CN4H 


OH, OH 


641 


CH2NH2 


1 


Ph 


(CH2)3CN4H 


OH, OH 


642 


CH2 NH 2 


1 


Ph 


CH 2 N0 2 


OH, OH 


643 


CH2NH2 


1 


Ph 


(CH2)2 N °2 


OH, OH 


644 


CH2NH2 


1 


Ph 


(CH2>3N02 


OH, OH 


64S 


CH 2 NH 2 


1 


Ph 


CH 2 OH 


OH, OH 


646 


CH2NH2 


1 


Ph 


<CH2>2 OH 


OH , OH 


647 


CH 2 NH 2 


1 


Ph 


(CH2)3°« 


OH, OH 


648 


CH 2 NH 2 


1 


Ph 


CK 2 C0 2 Me 


OH, OH 


649 


CH 2 NH 2 


1 


Ph 


(CH2)2 co 2Mo 


OK, OH 


650 


CH2NH2 


1 


Ph 


(CH 2 ) 3°°2 Me 


OH, OH 


651 


CH2NH2 


1 


Ph 


Ph 


OH, OH 


652 


CH 2 NH 2 


1 


Ph 


PhCH 2 


OH, OH 


653 


CH 2 NH 2 


1 


Ph 


Ph(CH2)2 


OH, OH 


654 


CH 2 NH 2 


1 


Ph 


3-N0 2 "Ph 


OH, OH 


655 


CH 2 NH 2 


1 


Ph 


4-N0 2 -Ph 


OH, OH 


656 


CH 2 NH 2 


1 


Ph 


3-C02H-Ph 


OH, OH 


657 


CH 2 NH 2 


1 


Ph 


4 - C0 2 H - Ph 


OH, OH 


658 


CH 2 NH 2 


1 


Ph 


3 - CN4H - Ph 


OH« OH 


659 


CH 2 NH 2 


1 


Ph 


4-CN4H- Ph 


OH, OH 


660 


CH2NH2 


1 


Ph 


3- (HOCH2) *Ph 


OH, OH 


661 


CH 2 NH 2 


1 


Ph 


4- (HOCH 2 ) *Ph 


OH, OH 


662 


NH(C-NH)NH 2 


1 


Ph 


H 


OH, OH 


663 


NH(C^H)NH 2 


1 


Ph 


Methyl 


OH , OH 


664 


NH(C-NH)NH 2 


1 


Ph . 


Ethyl 


OH, OH 


665 


NH(C-NH)NH 2 


1 


Ph 


n- Propyl 


OH, OH 


666 


NH(C-NH)NH 2 


1 


Ph 


n- Butyl 


On, On 


667 


NH(C— NH) NH 2 


1 


Ph 


CH2SCH3 


On, On 


668 


NH(C-NH)NH 2 


1 


Ph 


CH 2 (SO) CM3 


On, On 


669 


NH(ONH)NH 2 


1 


Ph 


Cn 2 \ BU2' *-^3 


On, On 


670 


NH(C-NH)NH 2 


1 


Ph 


Cn 2 Cn 2 BCxl3 


On, On 


671 


NH(C-NH)NH 2 


1 


Ph 


CH 2 CM 2 \BU) Lltt 3 


nu oh 
un , un 


672 


NH(C-NH)NH 2 


1 


Ph 


CH2CH2(SO) 2 CH3 


OH, OH 


673 


NH (C— NH)NH 2 


1 


Ph 


CH 2 CN 


OH, OH 


674 


NH(C-NH)NH 2 


1 


Ph 


CH 2 CH 2 CN 


OH, OH 


675 


NH(C-NH)NH 2 


1 


Ph 


CH2CH2CH2CN 


OH, OH 


676 


NH<C-NH)NH 2 


1 


Ph 


CF3 


OH, OH 



AH 
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677 


NH(C-NH)NH 2 


X 


Ph 


^" r 2*-*3 


OH, OH 


678 


NH(C-NH)NH 2 


1 


Ph 


v-xr 2 v»r 2 i»r3 


OH, OH 


679 


NH(C-NH)NH 2 


X 


Ph 


v * r 2 *-* 2 2 *-* 3 


OH, OH 


680 


NH(C-NH)NH 2 


x 


Ph 


* 5 » ** 


OH, OH 


681 


NH<C-NH)NH 2 


X 


Ph 

* XX 


vji 2 v-\J 2 n 


OH, OH 


682 


NH<C-NH)NH 2 


x 


Ph 


\ *-n 2 ; 2 uj 2 xt 


OH, OH 


683 


NH(C^JH)NH 2 


X 


Ph 


\ v.n 2 / 3 v-w 2 n 


OH, OH 


684 


NH (C— NH) NH 2 


X 


Ph 

XT XI 


vJri 2 vJ«4n 


OH, OH 


685 


NH(C-NH)NH 2 


X 


Ph 

* XI 


VUH 2 ; 2 13*4x1 


OH, OH 


686 


NH (C— NH) NH 2 


1 


Ph 

* ** 


i v*xr 2 / 3*-W4*i 


OH, OH 


687 


NH (C— NH) NH 2 


X 


Ph 


wn 2 iMU 2 


OH, OH 


688 


NH (C— NH) NH 2 


X 


Ph 

XrXl 


\ v»** 2 J 2 WL/ 2 


OH, OH 


689 


NH(C-NH)NH 2 


X 


Ph 

XT IT 


I utj j 3«o 2 


OH, OH 


690 


NH (C— NH) NH 2 


x 


Ph 

XT XT 


l«n 2 UXT 


OH, OH 


691 


NH(C-NH)NH 2 


x 


Ph 

XT XT 


\ wi 2 / 2 OH 


OH, OH 


692 


NH (C— NH) NH 2 


x 


Ph 


\ v-xi 2 / 3wii 


OH, OH 


693 


NH (C— NH) NH 2 


x 


Ph 

XT XT 


*~ri 2 \»Aj 2 we 


OH, OH 


694 


NH(C-NH)NH 2 


1 

±. 




(CH 2 ) 2 G0 2 Me 


OH, OH 


695 


NH(0-NH)NH 2 


1 


PVi 


(CH 2 ) 300 2 Me 


OH, OH 


696 


NH(C-NH)NH 2 


x 


PH 

xrxr 


Pn 


OH, OH 


697 


NH(C-NH)NH 2 


x 


Ph 

XrXl 


r*nv-XT 2 


OH, OH 


698 


NH{C-NH)NH 2 


x 


Ph 


Ph ( fH- \ _ 


OH, OH 


699 


NH (C— NH) NH 2 


x 


Ph 




OH, OH 


700 


NH (C— NH)NH 2 


x 


Ph 


% XMW 2 - XrXl 


OH, OH 


701 


NH<C«NH)NH 2 


x 


Ph 




OH, OH 


702 


NH (C— NH) NH 2 


x 


Ph 


4 - CO-U - p>> 
^" \0-\s2** * « 


OH, OH 


703 


NH(C-NH)NH 2 


x . 


Ph 


■J WM4H-PXI 


OH, OH 


704 


NH ( C— NH ) NH 2 


x 


Ph 


^» xr n 


OH, OH 


705 


NH (C— NH) NH 2 


x 


Ph 


3- ^HOO»«1 -Oh 

■* \ **W»X1 2 / XrXl 


OH, OH 


706 


NH(C-NH)NH 2 


a 


Ph 


4 - ( HOCHo 1 - Ph 


OH, OH 


707 


-S- (C-NH)NH 2 


X 


Ph 


u 
n 


(♦) -pin 


708 


-8- (C-NH)NH 2 


X 


Ph 




(♦) -pin 


709 


-8- (C-NH)NH 2 


1 


Ph 


rxnyi 


<*)-pin 


710 


-S- (C-NH)NH 2 


1 


Ph 


** xrropyj. 


(♦) -pin 


711 


-S- (C-NH)NH 2 


1 


Ph 


n~ Butyl 


<♦) -pin 


712 


-S- (C-NH)NH 2 


.1 


Ph 


CH 2 SCH 3 


I ♦ J - pin 


713 


-S- {C-NH)NH 2 


1 


Ph 


CH 2 (SO)CH3 


(♦)-pin 


714 


•8- (C-NH)NH 2 


1 


Ph 


CK 2 (eo 2 )caf3 


(O-pin 


715 


-8- (C-NH)NH 2 


1 


Ph 


CM 2 CH 2 flCH3 


(♦)-pin " 


716 


-8- (C-NH)NH 2 


i 


Ph 


CH 2 CH2{80) CH 3 


(♦)-pin 



WO 96/20689 



PCTAJS95/16248 



717 


-8- (C-NH)NH 2 


1 


Ph 


CH 2 CH 2 (SO)2CH3 


<*)-pin 


718 


-fi- (C-NH)NH 2 


1 


Ph 


CH 2 CN 


(♦>-pin 


719 


-8- (C«NH)NH 2 


1 


Ph 


CH 2 CH 2 CN 


(♦) -pin 


720 


-8- (C-NH)NH 2 


1 


Ph 


CH 2 CH 2 CH 2 a* 


<+>-pin 


721 


-fl- (ONH)NH 2 


1 


Ph 


CF 3 


(♦)-pin 


722 


-8-<C-NH)NH 2 


1 


Ph 


CF 2 CF3 


(♦)-pin 


723 


-8-(ONH)NH 2 


1 


Ph 


CF 2 CP 2 CF3 


(♦>-pin 


724 


-8- <ONH)NH 2 


1 


Ph 


CF 2 CF 2 CF 2 CF3 


(♦>-pin 


725 


-S-(C-NH)NH 2 


1 


Ph 


F 5 -Ph 


(♦)-pin 


726 


-8- (C-NH)NH 2 


1 


Ph 


CH 2 C0 2 H 


<>>-pin 


727 


-8-<C-NH)NH 2 


1 


Ph 


(CH 2 ) 2 002H 


(♦)-pin 


728 


-8- (C-NH)NH 2 


1 


Ph 


(CH 2 ) 3 C0 2 H 


<*) -pin 


729 


-SMC-NH)NH 2 


1 


Ph 


CH 2 CN 4 H 


(♦)-pin 


730 


-S-(C-*IH)NH 2 


1 


Ph 


<CH 2 ) 2 CN 4 H 


<+)-pin 


731 


-8- (C-NH)NH 2 


1 


Ph 


<CH 2 ) 3 CN 4 H 


(♦)-pin 


732 


-8- <C-NH)NH 2 


1 


Ph 


CH 2 N0 2 


(*)-pin 


733 


-8- <ONH)NH 2 


1 


Ph 


(CH 2 ) 2 N0 2 


(♦)-pin 


734 


-fl- (C-NH)NH 2 


1 


Ph 


(CH 2 ) 3 N0 2 


{♦)-pin 


73S 


-8- (C-NH)NH 2 


1 


Ph 


CH 2 OH 


{♦)-pin 


736 


-8- (C-NH)NH 2 


1 


Ph 


(CH 2 ) 2 OH 


(♦)-pin 


737 


-6-<ONH)NH 2 


1 


Ph 


(CH 2 ) 3 OK 


(♦)-pin 


738 


-8- (ONH)NH 2 


1 


Ph 


CH 2 00 2 Me 


O^pin 


739 


-8- (C-NH)NH 2 


1 


Ph 


(CH 2 ) 2 C0 2 Me 


(♦>-pin 


740 


-8- (C-NH)NH 2 


1 


Ph 


(CH 2 ) 3 C0 2 Mo 


(♦) -Pin 


741 


-8- (C-NH)NH 2 


1 


Ph 


Ph 


(♦)-pin 


742 


-8- ( ONH ) NH 2 


1 


Ph 


3-N0 2 -Ph 


(♦> -pin 


743 


-8- <C-NH)NH 2 


1 


Ph 


4-N0 2 -Ph 


(♦)-pin 


744 


-8-<ONH)NH 2 


1 


Ph 


3-C0 2 H-Ph 


(♦)-pin 


745 


-8- (ONH)NH 2 


•1 


Ph 


4-C0 2 H-Ph 


<♦> -pin 


746 


-S-(C-NH)NH 2 


1 


Ph 


3-CN 4 H-Ph 


(♦) -Pin 


747 


-8- (C-NH)NH 2 


1 


Ph 


4-CN 4 H-Ph 


<♦) -pin 


748 


-8- (C-NH)NH 2 


1 


Ph 


3- (HOCH 2 )-Ph 


<♦) -pin 


749 


-8-<C-NH)NH 2 


1 


Ph 


4-<HOCH 2 ) - Ph 


(♦) -pin 


750 


-8-<ONH)NH 2 


1 


Ph 


H 


OH, OH 


751 


-8- (C-NH)NH 2 


1 


Ph 


Methyl 


OH, OH 


752 


-fl- <C-NH)NH 2 


' 1 


Ph 


Ethyl 


OH, OH 


753 


-8- (C-NH)NH 2 


1 


Ph 


n- Propyl 


OH, OH 


754 


. -S- ( C— HH ) NH 2 


1 


Ph 


n- Butyl 


OH, OH 


755 


-8- <C-NH)NH 2 


. 1 


Ph 


CH28CH3 


OH, OH 


756 


-8-<C«NH)NH 2 


1 


Ph 


OI 2 {SO)CH3 


OH, OH 
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757 -a-(C-NH)NH 2 
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NH *C-dTH)H 


X 


PI1CH2 


fW-* fW-* CPU 4 
Vi «*2 ***2 *^**3 


OH, OH 


1935 


NH(C*-NH)H 




PhC&2 


*^**2 v«**2 i"^'/ Wtij 


OK, OH 


1936 


NH(C-*JH)H 








OH, OH 


1937 


NH (C— NH) H 




PI1CH2 


CH2CN 


OH, OH 


1938 


NH (O-NH) H 


3 


PI1CH2 




On, OH 


1939 


NH f O—NH) H 


X 






On, OH 


1940 




1 

X 


PI1CH3 


4-T3 


OH, OH 


1941 


NH{C—NH)H 


•J 
X 


PI1CH2 


C?2^^3 


OH, OH 


1942 


KB (0-4IH1 H 

■* •** \ *^14 J 44 


X 


PI1CH2 


t?P«»CP«»C!P'» 


OH, OH 


1943 


NH(O-NH) H 


3 


BhCHg 






1944 


NH (C— NH) H 




PI1CH2 




OH, OH 


1945 


NH { C— NH) H 




PhCH? 


CH9OO9H 


AU no 


1946 


NH (C— NH) H 


3 


PhCRj 


(CHo) 


vD| va 


1947 


NH(C-NH)H 


1 


PhCHj 






1948 


NH<C-NH)H 


i 


PI1CH2 


CHoCNxH 




1949 


NH (CVNH) Ff 


X 


PbCH2 


\ »— c*2 / 2 ^^^4 


OH, OH 


1950 


NH(0-NH)H 


1 


PhCH2 


(CH 2 ) 3 CH4H 


OH, OH 


1951 


NH(C-NH)H 


1 


PhCH 2 


CH2NO2 


OH, OH 


1952 


NH<C— NH) H 


1 


PhCH2 


{CH2)2NC2 


OH, OH " 


1953 




1 


PhCH2 


{CH2)3N02 


OH, OH 



-233- 



WO 96/20689 



PCT/USS5/16248 



1954 


HH(OKH)H 


1 


PttCH 2 


CH 2 QH 


CS, OH 


1955 


HH(C-HK)H 


1 


PfaCH 2 


(CH 2 ) 2 C« 


OK, OH 


1*56 


NH(C-KH)H 


1 


PbCH 2 


(CH2)308 


OH, OH 


1957 


NH {C— NH) H 


1 


PixCB 2 




OH, OH 


1956 


NH(C— NH)H 


- 1 


PbCH 2 


(CH 2 ) 2 002«* 


OH, OH 


1959 


NH(0«H>H 


1 


PhCK 2 


(CHa>3»2Me 


OH, OH 


I960 


NH (O-NH)H 


1 


PbCH 2 




OH, OH 


1961 


HH(OKH)E 


1 


PhCB 2 


PhCH 2 


OH, OH 


1962 


KR(OBH)H 


1 


PbCH 2 


Ph(CH 2 ) 2 


OH, OH 


1963 


KH(OKH)H 


1 


PfaCH 2 


3-K02-Ph 


OH, OH 


1964 


KH(ONH)H 


1 


PhCH 2 


4-KC^-Pb 


OH, OH 


1965 


HH(C-HH)B 


- 1 


PbCH 2 


3-C02H-Ph 


OH, OH 


1966 


NH(C-KH)H 


- ~ 1 


PhCH 2 


4-C02H-Ph 


OH, OH 


1967 


NH(C-«K)K 


1 " 


PhCH 2 


3-CK 4 H-Ffa 


OH, OH 


1968 


NH(C-NH)H 


1 


PhCH 2 


4-CK4H-Ph 


OH, OH 


1969 


NH(C-NH)H 


1 


PbCK 2 


3- (HOCH 2 ) -Pfc 


OS, OH 


1970 


NH{C-NH)H 


1 


PhCH 2 


4- (HOCH 2 ) -Pb 


C», OR 


1971 


KH(OKH)K 


1 


PhCH 2 CH 2 


H 


{♦)-pin 


1972 


NH (OSB)H 


1 


PhCH 2 CH 2 


ItoChyl 




1973 


NK{C-*JK)H 


1 


PhCH 2 CH 2 


Ethyl 


(♦>-pin 


1974 


NK (O-KH)H 


1 


PhCH 2 GH 2 


n- Propyl 


<*>-pin 


1975 


NH(C-NH)H 


1 


PhCH 2 CH 2 


n- Butyl 


O-pin 


1976 


NR(C-tfH)H 


1 ■ 


PhCH 2 CH 2 


CH 2 SCK3 


(♦>-pin 


1977 


NH(C— NK) H 


1 


PhCH 2 CH 2 


CH 2 (SO) CH 3 


(♦) -pin 


1976 


NH(C-NK>H 


1 


PhCH 2 CH 2 


CH 2 (S0 2 }CH3 




1975 


HH<OOT)H 


1 


PhCH 2 CH 2 


CH 2 CH 2 ffCH3 


(+>-pin 


I960 


NH (C—NH) H 


1 


PhCH 2 CH 2 


CH 2 CH 2 (80>CH3 


<*> -pin 


1961 


NH(C-NH)H 


1 


PhCH 2 CH 2 


CH 2 CH 2 (SO) 2 CH3 


(♦>-pia 


1982 


KH (C—NH) H 


1 


PhCB2CH 2 


CH 2 CN 


(+> -pin 


1963 


NH<C-*H)H 


1 


PhCH 2 CE 2 


CH 2 CH 2 CH 


(+>-pta 


1964 


NH (C— NH) H 


1 


PfcCH 2 CH 2 


CH 2 CH 2 CH2CN 


(♦>-pin 


1985 


NH(ONH)H 


1 


PhCH 2 CH 2 


CF 3 


(♦>-pin 


1986 


NH (C—NH) H 


1 


PhCH 2 CH 2 


CF 2 CF3 


O-pin 


1987 


NH (C—NH) H 


1 


PhCH 2 CH 2 


CF 2 CF 2 CF3 


(♦>-pin 


1988 


NH{C— NH) H 


1 


PhCH 2 CH 2 


CF 2 CF 2 CF 2 CF3 


(♦)-pin 


1989 


NH(C-NH)H 


1 


PhCH 2 CH 2 


F 5 -Ptt 


(♦) "Pin 


1990 


NH (C— NH) H 


1 


PhCH 2 CH 2 


CH 2 C0 2 H 


<+>-pin 


1991 


NH(C-**R)H 


1 


PhCH 2 CH 2 


(CH2)2° & 2 K 


{♦>-pin 


1992 


NH (C—NH) H 


1 


PhCH2CH 2 


{CH 2 )30C>2H 


M-pin 


1993 


NH(C-NH)H 


1 


PhCH 2 CH 2 


CH 2 CN4H 


(*>-pin 
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1994 


NH(OHH)H 


x 


P&CH2CH2 


f CH«») *»r5J -W 


(♦) -pin 


1995 


NB(C-NH)H 


x 






(♦) -pin 


1996 


NH(0-«H}H 


x 


FIICH2CH2 




-pin 


1997 


HH(OHH)H 


x 




(CH<*) ->NOo 


(♦) -pin 


1998 


NH (O-NH)H 


x 




* w *2* J**^ 


(♦) -pin 


1999 


NH(0-RH)H 


1 




CH2OH 


(♦) -pin 


2000 


NH<0-NH)H 


x 




2**** 


(♦) -pin 


2001 


NH (CHSH)H 


x 






-pin 


2002 


NH(C—NH)H 


x 


PIJCH2CH2 




(♦/ -pin 


2003 


HH(0«H)H 


x 


PISCB2CH2 


* ****^/ y^^^^nw* 


(♦) -pin 


2004 


NH(C-NH)H 


x 






{♦) -pin 


2005 


NH(C-NH)H 


1 


PliCH-'^d?-* 




(♦> -pin 


2006 


NH<0-NH)H 


X 






{♦) -pin 


2O07 


NH (C— NH) H 


'•if-. 


PhCH-»CH-» 


*** \ W12 / 2 


<♦) -pin 


2008 


NH(0-«H)H 


1 

A 




j WV2 * ** 


{♦) -pin 


2009 


NH (C— NH) H 


1 




4 CTVJ rQ 


(♦) -pin 


2010 


NH{OWH)H 


x 


P&CH2CH2 


3-CO»H- Ph 


<♦) -pin 


2011 


NH ( C— NH) H 


i 






(♦> -pin 


2012 


NH<ONH)H 






3-CN^H-Ph 


(♦) -pin 


2013 


NH{ONH)H 


i 


PI1CH2CH2 


4-CK^H-Ph 


(♦J -pin 


2014 


NH(C-SH)H 


i 


PllCH2CH2 


3- (HOCHr>) -Pfa 


-pin 


2015 


NH{C— NH) H 


i 


FISCH2CH2 


4- (HOCHo) - Ph 


pin 


2016 


NH{CHHH)H 


x 


PllCH2CH2 


w 

A 


Wi, OH 


2017 


NH{O400H 


X 






OS, OB 


2018 


NH (C— NH) H 


x 


PI1CH2CH2 




OH, OH 


2019 


NH(ONH)H 


i . 




u rropy x 


OH, OH 


2020 


NH (C— NH) H 


x 


PI1CH2CH2 




OH# OH 


2021 


NH(ONH) H 


x 


PhCH2CH2 


CH28CH3 


OH, OH 


2022 


NH(C-NH)H 


x 


PHCH^CHo 


CHo (SO) CH-a 


OH, OH 


2023 


NH{ONH)H 


x 


PI1CH2CH2 


GHo (SO?) CHn 


OH, 08 


2024 


NH(0-NH)H 


x 


PhCH-?CH-> 


CH">CH*>SCH-» 


v«, OH 


2025 


NH{C-NH)H 


x 


PllCHjCH^ 




OK, CS 


2026 


HH(OHH)fi 


x 


PllCH2CH2 




/to na 
Utii Go 


2027 


NH(0-NH)H 


x 


PhCH2CH2 




nu >w 

will vin 


2028 


NH<0«NH)H 


x 


PilCH2CH2 


CH2CH2CN 


UH| vol 


2029 


NH(0^*H)H 


1 


PI1CH2 CP 2 




OH, OH 


2030 


NH(CVNH)H 


1 


PhCB 2 CH2 


CF 3 


OH, OH 


2031 


NH(OJJH)H 


1 


PhCH2CH 2 


CF2CF3 


OK, OH 


2032 


HH(ONR]H 


1 


PhCH2CH2 


CF2CF2CF3 


OH, OH 


2033 


KH(OMH)H 


1 


Ffc£&2CH2 


CF2CF2 C ^2CF3 


OH, OH 
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2034 


KB (ONE) H 


1 




P 5 -Pb 


OB 


2035 


HB(ONH)H 


1 






os, as 


2036 


HE(OKH)H 


1 


R1CH2CH2 


(CH2>2O02 R 


as, oh 


2037 


NH(OKH)H 


1 


PJ1CB2CB2 


(CH2>3«>2H 


as, oh 


2038 


NH (OKH)H 


1 


PhCH 2 CH2 


CS2CS4H 


OH, OH 


2039 


NH(C-«H>H 


1 . 


FhCH 2 CH2 


(CK 2 >2CS4H 


OS, OH 


2040 


NH<C— NH)H 


1 


PhCR 2 CH 2 


(CH 2 > 3 CK4K 


OH, OB 


2041 


NH(0-KH)H 


1 


PMH2CH2 




OK, OS 


2042 


NH(0-KH)H 


1 


PbCH2 CH 2 


{CH 2 >^K>2 


OH, <M 


2043 


HH<C-8H)H 


1 


PhCH2CB2 




OH, OH 


2044 


NH(C-HH)B 


1 


PhCH2CH2 


CH 2 0H 


OH, OH 


2045 


NH(C-NH)H 


1 


PhCH2CH 2 


(CB2>2 OH 


OH, OH 


2046 


BH(OSSH)E r ^ 
NE (C— NHJH 


. 1 


pbCHaCEa 


(CH2>iOB 


OH, OH 


2047 


1 


PhCH^CH^ 




OH, OH 


2048 


HH(C-KE)H 


1 


Fb£H 2 CH2 


(CH 2 > 2 C0^le 


OH, OH 


2049 


KH(0«K)H 


1 


PbCH2CH2 


(CH2) 3 CX>2Me 


OH, OH 


2050 


NH (OKH}H 


1 


PbCH 2 CH2 


Ph • 


OH, OK 


2Q51 


NH(C— NH)K 


1 


PMH2CH2 


PhCB2 


OH, OH 


2052 


HH(C-KK)H 


1 


PI1CH2CH2 


Ph(CE2>2 


OB, OH 


2053 


KH<OHH}E 


1 


PI1CH2CH2 


3-H02-Ph 


OH, OH 


2054 


NH (C— NH)H 


1 


PhCH 2 CB2 


4-K02«Ph 


OH, OH 


2055 


HHCOHH)H 


1 


PhCH 2 CH2 


3-CO2H-P& 


OB, OH 


2056 


HR(C-NH)R 


1 


PhCH 2 CE2 


' 4-OO2H-R1 


OH, OH 


2057 


HH(C-NH)E 


1 


PhCE 2 CB 2 


3-CR4H-H1 


OH, OH 


2058 


NB(C- KH)H 


1 


PhCH2 ca 2 


4-0»4H-Ph 


OH, OH 


2059 


KH (C-NH)H 


1 


PhCH 2 CH2 


3- (»0CH2) -Ph 


OH, OH 


2060 


HHtC-HK)K 


" 1 


PhCH 2 CB2 


4-(H0CH2>-P» 


OH, OB 


2061 


CH2NH2 


1 


PhCB2 


3-K02-Ph 


(*> _pin 


2062 


KB(C-KE)NH2 


• 1 


Ph 


PhCE2 


(♦>-pin 


2063 


NH(OKH)KH 2 


1 


Ph 


PhCHjCHj 


(♦>-pin 


2064 


-8- (C-KH) HH2 


1 


Ph 


PhCS 2 


{♦)-p±n 


2065 


-8-(C-NH)NB 2 


1 


Ph 


PhCH 2 CH2 


(♦) -Pin 


2066 


CH2NH2 


1 


PhCS 2 


CH 2 CK 


(t) -pin 


2067 


CB2NE2 


1 


PhCK2 


CH2CH4B 


(♦>-pin 


2068 


CH2HE2 


1 


PhC35 2 cS 2 


CE 2 OCE2Ph 


(♦>-pin 



AG. Anal, calca. for C32H42BN 5 C>3«0.7 H 2 0'1.7 HCL: C, 61.00; 
H, 7.21; CI, 9.56 K, 11.11. Found: C. 60.93; H» 7.20; Cl, 
9.57 K, 11.55. 
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AH. Anal, calcd. for 
CI., 12.59; U, 9.56. 
AX. Anal, calcd. far 
H, 6.63; d, 14.57; 
CI. 14.21; X, 15.59. 
AJ. Anal, calcd. for 
7.16; CI, 10.17; N, 
10.25; N, 12.60. 
AK. US (M+H)*' Calc. 
AL. MS (M+H)*« Calc. 
AM. MS 0S+H)*« Calc. 
AH US (M+H) * * Calc . 
AO. MS (M+H)*« Calc. 



C22H28BN503»12H20»2.6HC1: c, 36.09; 

Pound: C. 36.25; CI, 12.52; N, 9.32. 
Cl6H24B»503«l.S H20-1.8 HQ: C, 43.89; 
W, 16.06. Found: C, 44.01; H, 6.28; 

C25H34BHs03*2 H 2 0-1.6 Hd: C, 53.84; H, 
12.56. Pound: C, 53.71; H, 7.13; CI, 



AP. MS (M+H)*« Calo> 



AQ. 
AR. 



MS (M+H)*' Calc. 

MS 0«+H)*« Calc. 

AS. MS (M+H)*» Calc. 

AT. MS (M*H)*« Calc. 

AO. MS (M+H) * ' Calc. 

AV. MS (M+H)*' Calc. 

AM. MS (M+H)*' Calc. 

AX. MS (M+H)*« Calc. 

AY. MS (M+H)*' Calc. 

AZ. MS (M+H)*' Calc. 

CN. MS (M+H) * ' Calc. 

CO. MS (M+H)*» Calc. 

CP. MS (M+H)*' Calc. 

CQ. MS (M+H)*« Calc. 

CR. MS (M+H)*« Calc. 

CS. MS (M+H) * * Calc. 

CT. MS (M+H) * ' Calc. 

CO. MS (M+H) *' Calc. 



480, 
494, 
522, 
540, 
S10, 
600, 
556, 
570, 
601, 
598, 
629, 
422, 
538, 
494, 
598, 
360, 
519, 
562, 
552, 
571, 
520, 
524, 
614, 
571, 



Pound 
Pound 
Pound 
Pound 
Pound 
Found 
Found- 
Found 
Found 
Found 
Found 
Found 
Found 
Found 
Found 
Found 
Found 
Found 
Found 
Found 
Found 
Found 
Found 
Found 



480. 
494. 
522. 
540. 
510. 
€00. 
556. 
570. 
601. 
598. 
629. 
422. 
538. 
494. 
598. 
360. 
519. 
562. 
552. 
S71. 
520. 
524. 
614. 
571. 
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Table 15 

H ^^S^ 





Z 


m 






T l y 2 


2073 


CH2NH2 


1 


Fh 


a 




2074 


CH2HH2 


1 


Ph 


Methyl 


-pin 


2075 


CH2HH2 


1 


Ph 


Ethyl 


/ pi" 


2076 


CH2KH2 


- 1 


Ph 


. 11 "Propyl 


1 J*A** 


2077 


CH2NH2 




Ph 


Xj-BULyX 


/ -trtn 


2078 


CH2KH2 


1 


Pb 


C H 2 Ba *3 


-ttin 


2079 


CH2KH2 


1 


Ph 


U*2 wij 


f ♦ \ .-in 
< pi** 


2080 


CH2KH2 


1 


Ph 


w-n2 » ov 2 * 


* / ***** 


2Q8X 


CS2KH2 


1 


Ph 


ito«i2****2^^*^3 


t + \ .n4n 


2082 


CH2NH2 


1 


Ph 


v-o.2^**2 w»3. 




2083 


CH2NH2 


1 


Ph 


fg«rn» tf SOI m.CBi 


(♦> -nin 


2084 


CH2HH2 


1 


PH 


CH%CS 


{♦> -pin 


2085 


CH2NH2 


1 


TVL 

PH 




{♦> -pin 
* * ***** 


2086 


CH2NH2 


1 ■ 






{+>-pin 


2087 


CH2&H2 


JL 


Ira 


CF-* 


(♦> -pin 


2088 


CH2NH2 


\ 
A 


ret 


J. 


(♦> -pin 








Ph 


CF2CP2CF3 


{♦) -pin 






X 


Ph 


CF2CF2CF2CF3 


(♦) -pin 








Ph 


F 5 -Ph 


(♦) -pin 






A 


Ph 


CH2CO2K 


-pin 


2093 


UB2**"2 


JL 


rn 


( CH? ) ^CO^H 


{♦>-pin 


2094 


CH 2 KH2 


1 


Ph 


{CK2> 3 C02H 


(♦)-pin 


2095 


CH2KH2 


1 


Ph 


CB2CK4H 


{♦)-pin 


2096 


CH2NH2 


1 


Ph 


(CH2>2 CK 4 H 


(*>-pin 


2097 


CH2HH2 


1 


Ph 


(C»2>3 CN 4H 


(♦> -Pin 


2098 




1 


Ph 


CH2NO2 


(♦>-pin 


2099 




1 


Ph 


(CH 2 )iN02 


C*>-pix> 


2100 


CH2HH2 


1 


Ph 


(CH 2 )3 lK> 2 


<+>-pin 


2101 


CH2HH2 


1 


Ph 


CH2OH 


C*>-pin 


2102 


CH2NH2 


1 


Ph 


(052)2°® 


< + >-pin 


2103 


CH2NH2 


1 


Pb 


(CH 2 >30H 


C*)-pin 


2104 


CH2KE2 


1 


Ph 


CH 2 C02Me 


(^)-pin 
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CS9MH2 


X 


Ph 


(CH2>2C02N* 


(♦>-pin 


4 1 A£ 

SlOo 


CE9IZH2 


X 


Ph 


(CH?) jC09Me 


(♦>-pin 


2 J. 07 


CH2HH2 


X 


Ph 


3-HC>2-Ph 


(♦>-pin 


2X08 




X 


Ph 


4-NOj-Ph 


(♦)-pin 


2109 


CH9BH2 


X 


Ph 


3-C0>2H-Ph 


<♦) -pin 


2110 




X 


Ph 


4*€X>2H-Ph 


(♦) -pin 


4t 1 1 

-2111 




X 


Ph 


3-CN 4 H-Ph 


<*>-pin 


2X12 




X 


Ph 


4-CH4H-PI1 


(♦)-pin 




CH4NH2 


X 


Ph 


3- CHOCH2) -Ph 


(♦) -pin 


2111 




X 


Ph 


4- (BOCH2) "Ph 


(♦)-pin 


2X15 




X 


Ph 


H 


<♦) -Pin 


*iAt 




X 


Ph 


Methyl 


(♦>-pin 


ill/ 


«** lO - **!* J H&2 


X 


Ph 


Ethyl 


<*)-pin 


^118 


«n 1 l^wH # MH2 




Ph 


n- Propyl 


(♦)-pin 


41 IB 

iiiy 


m / #«-jHiri 
na 1 ONa j ffli2 


X 


Ph 


n- Butyl 


C)-pin 


*» v ■in 
2X2 0 




X 


Ph 


CH28CH3 


{♦) -pin 


«m1 


nu / /%jani 


1 


Ph 


CH2 (SO) CH 3 


(♦> -pin 




m # m^mt) mi. 


X 


Ph 


ca 2 (SO2) ch 3 


(♦)-pin 


91 49 


Utf # r%_»jt»\ *m_ 

«n 1 u^mhj KB2 


X 


Ph 


CH2CH26CH3 


(♦)-pin 


91 4 J 




X 


Ph 


CH9CH2 (BO) CH 3 


{♦) -pin 


2123 


ww f ruavl hu« 


1 


Ph 


CB2CB2 2 CH3 


<*)-pin 


2X26 


HHl£N«NH1 un_ 

MB \ ViHIiij BM 


X 


Ph 


CH 2 C27 


(+) -pin 


2X27 


NH { C—NH 1 NH-» 


X 


Ph 


CB2CH2CN 


<♦> -pin 


2X28 


NH f CWJJTJ 

nu \ *-> ft r»2 


X 


Ph 


#111 Ml «W* 
CH2CE2C&2CN 


{♦)-pin 


91 90 


nn. i w"Via/ XU12 


1 


Ph 


CP 3 


{♦>-pin 


2 1 3Q 


emu \ w^an/ xw«2 


1 


Ph 


CF2CF3 


(♦>-pin 




NTR /CwNTf 1 im M 
*wi \ v^tih/ rtii2 


1 


Ph 


CF2CF2CF3 


{♦>-pin 


21 39 




X 


Ph 


CF2CF2CF2CF3 


(♦)-pin 


9 1 9.9 
*1JJ 


Hit* /rwwwl Mir* 
**** w win/ X1X12 


1 


Ph 


F5»Ph 


f)-pin 


2X34 


NH fO— NH) NH* 


X 


Ph 


CH2CO2H 


<*>-pin 


2135 


sua % v,nnn/ **«2 


X 


Ph 


^ CH 2)2CX>2H 


<*)-pin 


21 9J» 


sin \vmnj xtA9, 


X 


Ph 


<CB2)3002H 


(*)-pin 


2137 


NH ( CwNH) NHa 


1 


Ph 


CH2CN4H 


(♦)-pin 


213fi 


HH f 042H) Kff. 


X 


Ph 




(♦) -pin 


2X39 


MR fC— KH4 

**** % W Wl| 2VA2 


1 


Ph 


# ^■■1 \ Ml* 

< CH 2/3 CK 4H 


(♦)-pin 


2 1 1A 
*1%V 




/_ X 


Ph 


CH2NO2 


(♦)-pin 


2X41 


NH(ONH)NH 2 


1 


Ph 


(CH2>2KP2 
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NH{ONH)NH2 


1 


Ph 


CH9OH 
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X 


Ph 


<CH 2 )20H 
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2X45 


NH(OWH>NH 2 


1 


Ph 


2146 


HH(ONH>HH 2 


1 


Ph 


2147 


NH(042H)HH2 


1 
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HH(OHH>HH2 
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Ph 


2149 


NH(0-KK)HH a 


1 


Ph 


2150 


HH(0-KH)HH 2 


i 


Ph 


2151 


KH(0«H)KB2 


1 


Ph 


2152 


KHCO«H)HH2 
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Ph 


2153 


Hfi(OBH)KH 2 


1 


Ph 


2154 


NH(0«R)HH2 


1 


Ph 


2155 


KH(C-«H)NH2 


1 


Ph 


2156 


NH(C-HH)KH 2 


- 1 


Ph 


2157 


CH2NH2 T ^ 


1 


Ph 


2158 


CH2HH2 


1 


Ph 


2159 


CH2NH2 


1 


Ph 


2160 


CH2NH2 


1 


Ph 


2161 


CH 2 NK 2 


1 


Ph 


2162 


CH2NH2 


1 


Ph 


2163 


CH2KH2 


1 


Ph 


2164 


CH2KK2 


1 


Ph 


2165 


CH2KH2 


1 


Ph 


2166 


C&28B2 


1 


Ph 


2167 


CH2NH2 


1 


Ph 


2168 


CH2NH2 


1 


Ph 


2169 


CH2NH2 


1 


Ph 


2170 


CB2KH2 


,1 


Ph 


2171 
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Ph 


2172 


CH2NH2 
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Ph 


2173 


CH2HH2 
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Ph 
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CH2HH2 
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Ph 
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CH 2 HH 2 
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Ph 
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1 


Ph 
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CH2NH2 
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Ph 


2178 


CH2HH2 
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Ph 
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CH2NH2 
CH2KS2 
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Ph 


2180 
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Ph 


2181 


CH3KH2 


1 


Ph 


2182 


CH2NH2 
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Ph 
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CB2NH2 
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CH2NH2 
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OK, OH 


CR2CH2(SO>2CH3 


OK, OH 


CH 2 CN 


OH, OH 
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OH, OB 


CH2CH2CK2CN 


OK, OH 


CF 3 


OH, OK 


CF2CF3 


OH, OH 


CF2CF2CF3 


OK, OH 
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CH2CO2K 


OH, OK 
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2185 


CH2HH2 


1 


Ph 


CH2OH 


OH, OB 


2186 


CH2NH2 


1 


Ph 


(CB 2 )20H 


OH, OH 


2187 


CS2KH2 


1 


Ph 


<CH 2 >30H 


OH, QH 


2188 


CH2HH2 


1 


Ph 


CH 2 C02Mo 


wo 


2189 


CH2KH2 


1 


Ph 


<CH 2 ) 2 CX> 2 Me 


QH, OS 


2190 


CH2NH2 


I 


Ph 


CCH 2 ) 3 C02«e 


OH, OH 


2191 


CH2NH2 


1 


Ph 


3"H0|2"Ph 


OH OH 


2192 


CH2HH2 


1 


Ph 


4-NC>2*Ph 




2193 


CH2NH2 
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Ph 


3-C302H-Ph 
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***** » un 
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1 


Ph 


4-CX>2H-Ph 
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Ph 
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Ph 
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1 


Ph 


3 - (HOCH 2 ) -Ph 


our no 
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1 


Ph 
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2202 
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2204 
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2205 
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2206 


NH(O^H)NH 2 
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Ph 


CH 2 (flC>2) CH3 


OH OH 


2207 


NH<OHH)NH 2 
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Ph 
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2208 


«H(OOT)HH2 
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Ph 


CH 2 CH 2 (SO) GH3 


OH OH 


2209 


NH{C-MH)NH 2 
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Ph 




est m 


2210 


NH<C-«H)MH a 


1 


Ph 


CH 2 CN 


OH, OH 


2211 


NH(C-OT)NH 2 


1 


Ph 


CH 2 CH 2 CN 


OH, OH 


2212 


HH{C-«H)HH2 


. 1 


Ph 


CH2CB 2 CH 2 CN 


OH, oh 


2213 


NH{CHNH)KH 2 
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Ph 


CF 3 


OH, OH 


2214 
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Ph 


CP2CF3 
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2215 


NH(0*m}NH 2 
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Ph 


CF2CP2CF3 


OH, OH 


2216 


HH{C-NH)NH 3 
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Ph 


CF 2CF2CP2CF3 


QH, OH 


2217 


NH{C-NH)NH 2 


1 


Ph 


F 5 -Ph 


OH, OH 


2218 


KH{OMH)NH 2 


1 


Ph 


CH2CO2H 


OH, OH 


2219 


KH<ONH)NH 2 


1 


Ph 


{Ca2>2°P2H 


OH, OH 


2220 


NH<C-4iH)MH 2 


1 


Ph 


{CH2> 3CP2H 


OH, OH 


2221 


NH<C^NH)NH 2 


1 


Ph 


CH 2 OT 4 H 


OH, OH 


2222 


NH(C-NH) NH 2 


1 


Ph 


<CH2) 2 t3«4H 


OH, OH 


2223 


NH(0-3SH)nH 2 
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Ph 


(CB2)aCN 4 H 
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NH(ONH)NH 2 
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Ph 
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2225 




1 


Ph 


(CH 2 )2»02 


OS, OH 


2226 


KK(O-KH) HH 2 


1 


Ph 


(CH 2 >3H02 


OB, OH 


2227 


HK<OKH)KH 2 


1 


Ph 


CH 2 0B 


OB, OH 


2228 


NH <0-HH)KH2 


1 


Ph 


<CH 2 >20H 


OH, OS 


2229 


KH(ONH)HH 2 


1 


Pb 


(CH 2 )30H 


OK, OH 


2230 


KH(0«H)KH2 


1 


Ph 


CH 2 C0^*e 


OH, 06 


2231 


HHtOfZH)HH 2 


1 


Ph 


(CH 2 >aC02M« 


OH t OB 


2232 


HB(C-KH)HH2 


1 


Ph 


(C2H 2 )3C30 2 «* 


OS, OS 


2233 


NH(OflH)NH 2 


1 


Ph 


3~&>2-Ph 


OS, OB 


2234 


KH(C-NH)NH2 


1 


Ph 


4-NOs-Ph 


OS, OS 


2235 


Nff{C-8H)HH 2 


1 


Ph 


3«O02K-Ph 


os, as 


2236 


NH(OKH>NH 2 


. 1 


Ph 


4-CX>2H-Ph 


OH f OB 


2237 


NH(ONH)NH 2 


1 


Ph 


3-Of 4 H-Ph 


OS, OS 


2238 


HH(C— NH)NH 2 


1 


Ph 


4-Or«B-Ph 


OB, OS 


2239 


NH (C—NH)NH 2 


1 


Ph 


3~(HOOT 2 > *Ph 


OH, OH 


2240 


KH{C-NH)NH2 


1 


Ph 


4- (H0CH 2 > -Ph 


OS, OS 


2241 


-8-<OHH}HH 2 


1 


Ph 


E 


(♦>-pin 


2242 


-8-<ONH)KH 2 


1 


Ph 
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(♦)-pin 


2243 


-0- <OKH>HH2 
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Ph 


Ethyl 


(♦>-p*n 


2244 


•S- (0-KH>NH 2 


1 ■ 


Ph 
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(♦> -pin 


2245 


-8-{C-«H)KB 2 


1 


Ph 


n -Butyl 


{♦>-pin 


2246 




1 


Ph 




W-pln 


2247 


-8- COSH}KH 2 


1 


Ph 




W-pin 


224B 


-8-(OKH)NH2 


1 


Ph 


CH 2 (0O 2 )CH3 


{♦) -pin 


2249 


-0-{ONK)KH 2 


1 


Ph 


CH2CH2SCH3 


(♦)-pin 


2250 


-8- (C-HH)KH 2 


1 


Ph 


CH 2 CH 2 (SO> CH 3 


(♦)-pin 


2251 


-S- (C-NH)NH 2 


1 


Ph 


CH 2 CH 2 (BO) 2 CH 3 


<*>-pln 


2252 


-S- <OSH>NH 2 


1 


Ph 


CH 2 CN 


{♦>-pin 


2253 


-8- (C-NH}NH 2 


1 


Ph 


CH 2 CH 2 CN 


(♦>-pin 


2254 


-8- (C-NH)NH 2 


1 


Ph 


CH 2 CH 2 CH 2 CH 


(♦>-pin 


2255 


-8-<0*IH>RH 2 


1 


Ph 


CF 3 


(+>-pin 


2256 


-0- (C-«H>HKa 


1 


Ph 


CF 2 CF3 


<*)-pin 


2257 


-8-{0«K)HS 2 


1 


Ph 


CF 2 CF 2 CF 3 


(♦) -pi» 


2258 


-B- (C-«H)KH 2 


1 


Ph 


CF2CP 2 CF 2 CF 3 


(♦}-pin 


2259 


-8- (OHH)HH 2 


1 


Ph 


F5~Ph 


(♦)-pin 


2260 


-S-(OHH>NH 2 


1 


Ph 


CH 2 CX> 2 H 


{♦>-pin 


2261 


-8-(C-KH)NH 2 


1 


Ph 


(CH 2 > 2 C02H 


(♦)-pin 


2262 


-8- (CHKH}NH 2 


1 


Ph 


(CH 2 ) 3O02H 


(♦>-pin 


2263 


-0-{C-«H)NR 2 


1 


Ph 


CH2CK4H 


(♦>-pin 


2264 


-S-(04ffi)KH 2 


1 


Ph 


(CH 2 >2CS4K 


{♦>-pin 
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2265 -8-<C-KH)NH 2 X p h 

2266 -8-<C-HH)NH 2 x pfc 

2267 -0-(O4m)KH2 1 Ph 

2268 -8-(ONH)NH 2 1 ph 

2269 -S-(ONH)HH 2 1 pfc 

2270 -8-<0«H)NH 2 1 p h 

2271 -8-{0-HH)HH 2 X pfc 

2272 -8-<OHH)KH 2 i pfc 

2273 <OMH)NH 2 x Ph 

2274 -S-(OMH)NH 2 i p h 

2275 (O-HH)HHa I Jfc 

2276 -fl-<0-NH)NH 2 i pfe 

2277 -8-<OHNH)HH 2 1 Ph 
2270 S-{C-NH)NH 2 ^ Ph 

2279 -S-(C-«H)NH2 1 Ph 

2280 -8-{C-NH)NH2 I Ph 

2281 -8-{0«H}HH 2 x pn 

2282 -S-(ONH)NH 2 1 ph 

2283 -S-{ONH)NH 2 1 ph 

2284 -S-(C-NH)NH 2 1 Ph 

2285 -S- (ONH)KH 2 x p h 

2286 -8-{C-NH)NH 2 i pfc 

2287 -S-(C-NH}HH 2 x Ph 

2288 -S-{C-4JH)HH 2 x p h 

2289 -S-<OKH)NH 2 x p h 

2290 -S-(C-NH)HH 2 i ph 

2291 *S-{0-NH>NH 2 l ph 

2292 -8-(0-NH)KH 2 1 ph 

2293 -S-{CHSH)NH 2 1 p h 

2294 -8~(C-*m)MH 2 x Ph 

2295 -S- (OHH)NH 2 X Ph 

2296 -8-<C-MH)HH 2 1 Ph 

2297 -S*(0-MH)HH 2 x pfc 

2298 -8-<C-4JH)NH 2 x Ph 

2299 -S-fC-NHjHJfc X Ph 

2300 -a-(ONH)NH 2 x Ph 
230X -«-{OOT)HH 2 X Ph 

2302 -S"(C-MH)NH 2 x Ph 

2303 -8- <C-NH)KH 2 X Ph 

2304 -a-(0*JH)NH 2 x Ph 



{CH 2 ) 3 CN4H 

(C«2)rfK>2 
<CH2>3>K>2 



<CH 2 )20H 

<CH 2 ) 3 OH 

CH 2 CC>2Me 

(CH 2 ) 2 C0 2 Me 

<CH2) 3 a>2«e 

3- lK>2*Ph 

4- NOa-Ph 

3- OOaH-Ph 

4- OC^H-Ph 

3- a* 4 H-Ph 

4- CN 4 H-Ph 

3- <HOCH 2 > -Ph 

4- <HOCH 2 ) -Ph 
H 

H«thyl 

BtfayX 

n- Propyl 

n- Butyl 

CH 2 8CH3 

CH 2 {80) CH 3 

CH 2 <S02>CH3 

CH 2 CH 2 8CH 3 

CH 2 CH 2 <SO) CH3 

CH 2 CH 2 <SO) 2 CH3 

CH 2 CT 

CH 2 CH 2 C2* 

CH 2 CH 2 CH 2 CN 

CF 3 

CP2CF 3 

CP 2 CT2CF 3 

CF 2 CF 2 CF 2 CF 3 

F S -Ph 

CH 2 C0 2 H 

(CH 2 ) 2 002H 

(CH2) 3 C02H 



(♦)-pin 
<*>-pin 
(♦) -pin 
{♦)-pin 
(♦)-pin 
(♦)-ptn 
<♦) -pin 
(♦>-pin 
(<-)-p±n 
<*)-pin 
<*>-pin 
{♦)-pin 
<+)-pin 
{♦)-pin 
(♦>-pin 
(♦) -pin 
(♦) -pin 
(♦>-pin 
OH, OH 

oh, cm 

OH, OR 

OH, OH 

OH, OH 

OH, OH 

OH, OH 

OH, OH 

OH, OK 

OH, OH 

OH, OH 

OR, OH 

OH, OH 

OH, OH 
OH, OH 
OH, OH 
OH, OH 
OH, OH 
OH, 0B 
OH, OH 

oh, cm 

OH, OH 
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23DS 


-8- (0«H)NH2 


1 


Ph 


CH2CK4E 


OB, OH 


2306 


-S- (C-HH)HH 2 


1 


Pfa 


(CH 2 >2CK4H 


OB, OS 


2307 


-e-(ONH)NH 2 


1 


Hi 




OH, OH 


2308 


-8-<ONH)HH 2 


1 


Ph 




OH, OB 


2309 


-8-(0-HH>HH2 


1 


Ph 


(CH 2 ) 2 IK >2 


OB, OB 


2310 


•8- <©-NH)KB 2 


1 


Hi 


<CH 2 >3»°2 


OS, OB 


2311 




1 






OH, OH 


23X2 


-S- {OHR)HH 2 


1 


Ph 




OS, OB 


2313 


-S-(C-NH>KH2 


1 


Ph 


(CH 2 >3<« 


OB, OB 


2314 


-B-(C-NH>NH 2 


1 


Ph 


CH2CO2M* 


OR, OH 


2315 


-SMC-HH>NH 2 


1 


Ph 


(CH2> 2 C0 2 Mo 


OH, OB 


2316 


*S-(ONH)KH 2 


1 


Ph 


(CHa) 3C02He 


OB, OH 


2317 


-6~(C-5SE)HH* 


1 


Ph 


3-IK>2-Ph 


OS, OB 


2318 


-S-CO«H)HH2 


1 


Ph 


4-N02-Ph 


OB, OH 


2319 


~S- (OKH)NH 2 


1 


Ph 


3-O02H-Ph 


OH, OH 


2320 


.8-<OBK)HH 2 


1 


Ph 


4-002H-Ph 


OS, OH 


2321 


-8- (OHH)KH 2 


1 


Ph 


3-CK4H-Ph 


OB, OH 


2322 


-8- (OHH)KH 2 


1 


Ph 


4*CK4B-Ph 


OH, OB 


2323 


-8- (ORH)KH 2 


1 


Ph 


3- (HOCH 2 ) -Ph 


OH, OB 


2324 


-8- (ONH)KH 2 


1 


Ph 


4-(HOCH 2 ) -Ph 


OB, OB 


2325 


CH2NH2 


2 


Ph 


B 


(♦> -pin 


2326 


CH>KH 2 
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Ph 


H 


OH, OH 


2327 


0K» 
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Ph 


H 


{♦>-pin 


2328 


OHe 


1 


Ph 


Methyl 




2329 


OHe 
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Ph 


Ethyl 


(♦>-pin 


2330 


one 
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Ph 


n- Propyl 


O-pin 


2331 


OHe 
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Ph 


n- Butyl 


(*> -pin 


2332 


OHe 


1 


Ph 


CH2SCS3 


(♦>-pin 


2333 


OKe 


1 


Ph 


CB2CSO)CK3 


(♦) -Pin 


2334 


OHe 


1 


Ph 


CH2(802)CH3 


O-pi* 


2335 


OKe 


1 


Ph 


CE 2 CH 2 SCH3 


(+)-pin 


2336 


OMe 


1 


Ph 


CH2CR2<«0)CH3 


{♦>-pin 


2337 


OHe 


1 


Ph 


CH 2 CB 2 (SO) 2CH3 


(♦>-pin 


2338 


OH* 
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Ph 


CH 2 CN 


<*>-pin 


2339 


OHe 
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Ph 


CH 2 <^ 2 CK 


<*>-pin 


2340 


OHe 
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Ph 


CH 2 CH 2 CH 2 CK 


(♦>-pin 


2341 


OKe 


1 


Ph 


CF 3 


(♦>-pin 


2342 


OHe 
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Ph 


CF 2 CF3 


(♦>-pin 


2343 


OKe 


1 


Ph 


CP 2 CF 2 CF3 


(♦*) -pin 


2344 


OHe 


1 


Ph 


CF2CP2CF2CF3 


(♦> -Pin 
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2345 


OMe 


2346 
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2347 


ON* 


2348 


OH* 
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OMe 


2350 


cite 


2351 


OKm 


2352 


OMe 


2353 


OH* 


2354 


OMe 


2355 




2355 




2357 




2358 


OMe 



2359 GHe 

2360 OM» 

2361 OMe 

2362 OMe 

2363 OMe 

2364 QMe 
2355 OMe 



2366 


OMe 


2367 


OMe 


2368 


OMe 


2369 


OMe 


2370 


OMe 


2371 


OMe 


2372 


OMe 


2373 


OMe 


2374 


OMe 


2375 


OMe 
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OMe 
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OMe 
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OMe 
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Ph 
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Ph 
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Ph 
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<*>-pin 
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Ph 


( CH 2 ) 3OH 


(♦>-pdn 




- Ph 


CH 2 CO^«e 


(♦) -pin 
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Ph 


(CH2)200^i«i 


<♦) -pin 
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Ph 


(CH2>30p^te 


{♦) -pin 
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Ph 


3-*K>2-Ph 


(♦) -pin 
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Ph 


4-W>2-Ph 


{♦}-pin 
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Ph 


3-COaH-Ph 


(♦>-pin 
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Ph 


4-0>2H-Ph 


{♦)-pin 
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Ph 


3-CW4H-PI1 


(♦)-pin 
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Ph 


4-CN 4 H-Ph 


<♦) -pin 
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Ph 


3- (HOCH 2 )-Pfa 


<+)-pin 
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Ph 


4-<HOCH 2 ) -Ph 


{♦>-pin 
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Ph 
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Ph 


Methyl 
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Ph 


Ethyl 


OH, OH 
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Ph 
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Ph 


n~ Butyl 


OH, OH 
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Ph 


CH2SCB3 


OH, Ofi 
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Ph 


CH 2 <SO) CH3 


OH, OH 


1 


Ph 




OH, OH 
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Ph 


GH 2 CH 2 fiCH 3 


OH, OH 
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Ph 


CH2CH2 * SO) CH3 


OH, OH 
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Ph 


CH2CH2 ( SO) 2CH3 


OH, OH 
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Ph 


CH 2 CN 


OH, OH 
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Ph 


CH 2 CH 2 CN 


OH, OH 
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Ph 


CH 2 CH 2 CH2CN 


OH, OH 
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Ph 
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OH, OH 
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Ph 
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OH, OH 
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2388 

2389 

2390 

239 X 

2392 

2393 

2394 

2395 

2396 

239? 

2398 

2399 

2400 
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2406 
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2409 
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2412 

2413 
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2415 
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2420 

2421 

2422 

2423 

2424 
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OKe 



OK* 



OMe 



OMe 
..one 
CH2HH2 
CK2HH2 



CR3HH2 
CH2NH2 
CH2KH2 



CH2NH2 
CH2NH2 
CH2HH2 



1 Ph 

1 Fh 

1 Fh 

1 Fh 

1 Mi 

1 Fh 

1 Fh 

1 Fh 

1 Ph 

1 Fh 

1 Fh 

1 Ph 

1 Ph 

1 Fh 

1 Ph 

1 Ph 
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2626 


-0-(C-NH)NH 2 


1 


PhCH 2 


8 


OH, 


OH 


2627 


-e-{OHH)HH 2 


I 


PhC&2 


Methyl 


OK, 


OK 


2626 


-8- CO«H)HH 2 


1 




Ethyl 


gh. 


06 


2629 


-8-CONH>HH 2 


1 


PhCH 2 


n- Propyl 


OH; 


OH 


2630 


-0- (0-NH>NH 2 


X 


PhCH 2 


n- Butyl 


OS, 


OK 


263X 


-8- {C-HH)HH 2 


X 


PhCH* 


CH2SCH2 


OH, 


OS 


2632 


-S«(C-«H>KH2 


1 


PhCH 2 


CH 2 (SO) CH 3 


OH, 


OH 


2633 


-8-{OKB)NH 2 


X 


phcs 2 


CH 2 {802)CH3 


OK, 


OH 


2634 


-8-(0«a)HK2 


I 


PhCH 2 


CS 2 CT 2 6C33 


OB* 


OH 


263S 


-6-(CWJH)NH 2 


X 


PhCH 2 


CH 2 CH 2 (0O) CH3 


OS, 


OH 


2636 


-0-(O"HH>HR 2 


X 


PhCH 2 


CH 2 CH 2 { 0O> 2CH3 


OH, 


OH 


2637 


-8* (OIIHJH&g 


1 


PhCH 2 


CH 2 CN 


OB, 


OH 


2638 


-e~{C-NH)KH 2 


X 


FheH 2 


CH 2 CH 2 CN 


oa. 


OH 


2639 


-8- (OSH)KR 2 


1 


PhCH 2 


CH2CH 2 CH 2 CK 


OH, 


OH 


2640 


-S- (C-«H>HH 2 


I 


PhCH2 


CF 3 


OH f 


OH 


264X 




1 


PhCH 2 


CF 2 CF 3 


OH, 


OH 


2642 


-S- (C-NH)HH 2 


1 


PhCH 2 


CF2CF2CF3 


OH, 


OS 


2643 


-8- (0-«K)RH 2 


• X 


PhCH 2 


CF2CF2CF2CF3 


OH, 


OH 


2644 


-8- (0-HH)HH 2 


X 


PhCH 2 


F S "Ph 


OH, 


OR 


2645 


-S-(OHK>HH2 


X 


PhCR 2 


CH 2 C0 2 K 


OS, 


OH 


2646 


-8- CO-8H)HH 2 


1 


PhCH 2 


(CH 2 >20°2 H 


OK, 


OB 


2647 


-8- <0-NH)NH 2 


1 


PhCH 2 


(CH2>3C02K 


OH, 


OH 


2648 


-8-<ONH)NH 2 


X 


PhCH 2 


CH 2 CK4H 


OH, 


OH 


2649 


-8- (C-HK)KH 2 


1 


PhCK 2 


(CH 2 ) 2 CK4H 


OH, 


cm 


2650 


-S-(C-NH)NH 2 


X 


PhCH 2 


<CH 2 )3CN4H 


OH, 


OH 


2651 


-S- (C-**H>HH 2 


1 


PhCH 2 


CE2HO2 


OK, 


OH 


2652 


-5-(ONB)NH 2 


i 


PhCH 2 


(CH 2 >2N02 


OR, 


OH 


2653 


-0- (C-NH)NH 2 


X 


PhCH 2 


(CK 2 )3 1K >2 


OH, 


OH 


2654 


-8-{C-NH)NH 2 


1 


PhCH 2 


CH2OH 


OH, 


OH 


2655 


-8- (OHR)KH2 


X 


PhCH 2 


{CH 2 >20H 


OH, 


OH 


2656 


-S-(C-«H)HH 2 


X 


PhCH 2 


(CH 2 )30H 


OH, 


OH 


2657 


-0- (C-NH)NH 2 


X 


PhCH 2 


CH2CO2MC 


OH, 


OH 


2658 


-0- (C-NH>KH 2 


X 


PhCH 2 


(CH 2 ) 2 CC^Ke 


OH, 


OH 


2659 


-8-(C-NH)KH 2 


X 


PhCK 2 


(CH 2 ) 3 CX> 2 Me 


OH, 


OH 


2660 


-0-<O-KH)NH 2 


I 


FhCH 2 


3-W>2-Ph 


OH, 


cm 


266X 


-S-(C-HH)HH 2 


1 


PhCH 2 


4-K02-Ph 


cm. 


OH 


2662 


-0- (0-«H)KH 2 


1 


PhCH 2 


3-OO2H-PI1 


OH, 


OB 


2663 


-8- (C-NH)NH 2 


X 


PbCH 2 


4-OC>2H-Ph 


OH, 


cm 


2664 


»0*(O*JH)KH2 


1 


PfcCH 2 


3-OJ 4 H-Ph 


OH, 


OH 
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2665 


-8- 


<OHH)HH 2 


1 


P&CHo 


4-ca?4H-Ph 


OH v OH 


2666 


-8- 


<0-HH)HH 2 


1 


FhCSfe 

■* 


3* (HOCB 2 ) -Ph 


OH, OH 


2667 


-8- 


(0-MH)MH 2 


1 


******* 


4' CHOCS*) 1 -Ph 


ua, OH 


2668 


ONe 




1 


PbCH 2 




t*J pin 


2669 


OHe 




x 


PhCH 2 




<♦) -pin 


2670 






X 


PhCH 2 




(♦) -pin 


2671 


OMe 






PHCHj 


n- Propyl 


(♦) -pin 


2672 


OMa 






PhCH 2 


n -Butyl 


(♦) -pin 


2673 


OMe 




1 


PhCH*> 
it 




(♦> -pin 


2674 


OHe 




x 


PixCHi 


*»** 2 W13 


<♦) -pin 


2675 


OMe 




X 


PhCH 2 


rat. / flA» ) rw* 


{•O -pin 


2676 






A 


PhGH 2 


*— n 2 v-a 2 omi3 


(♦) -pin 


2677 


OHe 




JL. 




v3H 2 tai 2 1 so; Q13 


<*)-pin 


2678 


OMe 






PkCH 2 


CHoCHo (SO) nCBn 


(♦) -pin 


2679 


OMe 




X 


PnCH 2 


*— n 2 vji 


(♦) -pin 


2680 


OMe 




x 


PhCH 2 




(*-) -pin 


268X 


OMe 




x 


PhCH 2 


v-** 2 wa 2 *-r» 2 wd 


{♦) -pin 


2682 


OMe 




x 


PnCH 2 




<♦) -pin 


2683 


OMe 




x 


PhCH 2 


CP«»CP^ 


{♦J -pin 


2684 


OMe 




X 


FhCH 2 




1*/ -pin 


268S 


OMe 




x 


PhCH 2 




(♦} -pin 


2686 


OMe 




x 


PhCH 2 


F5-PI1 


{♦) -pin 


2687 


OMe 




x 


PhCH^ ■ 


CH 2 C0 2 H 


(♦> -pin 


2688 


OMe 




x 


Fh£H 2 




{♦) -pin 


2689 


OMe 




A. 


PhCH 2 




(♦>-pin 


2690 


OMe 




x 




W*» 2 w4»^Xl 


(♦) -pin 


2691 


OMe 




x 


PhCH 2 




<♦) -pin 


2692 


OMe 




x 


PhCH 2 




(♦) -pin 


2693 


OMe 




x 


PhCH 2 




(♦J -pin 


2694 


OMe 




x 


PhCH 2 




i*i -pin 


2695 


OMe 




x 


PhCH 2 




t*/ -pin 


2696 


OMe 




x 


FhCH 2 


CH20H 


!♦# -pin 


2697 


OMe 




X 


PhCH 2 


(CH 2 ) 2 OH 


*♦# -pin 


2698 


OMe 




1 ' 


PhCH 2 


(CH 2 ) 3QH 


v^i pin 


2699 


OMe 




1 


PhCH 2 


Cfl 2 O02Me 


\*/ pin 


2700 


OMe 




1 


PhCH 2 


(CH2) 9COoMe 


i*j -pin 


2701 


OMe 




1- 


PhCH 2 


{CH 2 ) 3 O0^1e 


(♦)-pin 


2702 


OMe 




•1 


PhCH 2 


3-KC^-Ph 


(♦>-pin 


2703 


OMe 




1 


PhCH 2 


4-»02-Ph 


(^)-pin • 


2704 


OMe 




1 


PhCH 2 


3-O0 2 H-Ph 


(♦)-pin 
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2705 


OWe 




1 


PhCH 2 


i-OC^H-Ph 




2706 


OK* 




1 


PfaCH 2 


3-aJ 4 H-Ph 


O-Pla 


2707 


Olie 




1 


FhCH 2 


4-CH4H-Fh 


(♦> -Pin 


2708 


OH* 




1 


PhCHa 


3-(HOCH 2 )-Pli 


(♦>-pi» 


2709 


OHe 




1 


FhCS2 


4-(HOCH 2 )-Ph 


(♦>-pin 


2710 


asm 




1 


PhCH 2 


H 


OS, OB 


2711 


OK* 




1 


PhCH 2 


Methyl 


oh, as 


2712 


OH* 




1 


PhCH 2 




OH, OS 


2713 


OHe 




1 


PhCH 2 


n-Propyl 


OH, OR 


2714 


OH* 




1 


PhCH 2 


n- Butyl 


oh, cm 


2715 


OH* 




1 


PbCH2 


CH28CH3 


OS, OB 


2716 


OHe 


- 


1 


FbCH2 


CH 2 (SO)CH3 


OH, OB 


2717 


OH* 




1 


PhCE^ 


CH 2 (S02)CH3 


OH, OH 


2710 


ON* 




1 


PhCH 2 


CH2GH26CE3 


OS, 08 


2719 


OH* 




1 


FhCR2 


CH 2 CH 2 (BO) CH 3 


OH, OH 


2720 


OK* 




1 


PhCH2 


CH2CH 2 (80>2CH3 


OH, CK 


2721 


OH* 




1 


PhCH 2 


CH2CK 


OH, OH 


2722 


OHe 




1 


PhCH 2 


CH2CH2CH 


OH, OH 


2723 


OH* 




1 


PhCH 2 


CH 2 CH 2 CH 2 CW 


OH, OH 


2724 


OH* 




1 


PhCH 2 


CP3 


OH, OH 


2725 


OH* 




1 


PhCB2 


C3?2 CF 3 


OH, OH 


2726 


OH* 




1 


PbCH 2 


CF2 CF 2 CF 3 


OH, OH 


2727 


OH* 




1 


PhCH 2 


CF2CP2 CF 2 a? 3 


OH, OH 


2728 


OH* 




1 


PhCH 2 


Fg-Pb 


OH, OH 


2729 


OH* 




1 


PhCH 2 


CK2CO2H 


OH, OK 


2730 


OH* 




1 


PbCK2 


(CH 2 )2«>2H 


OH, OK 


2731 


OH* 




1 


PhCH 2 


(OT 2 >3C02H 


OH, OS 


2732 


OHe 




1 


PhCH 2 


CH 2 CN 4 H 


OH, OH 


2733 


OH* 




1 


PI1CH2 


(CH2>2 C S« H 


OH, OH 


2734 


OHe 




1 


PhCH 2 


(GH2>3CK4H 


OH, OH 


2735 


OH* 




1 


PhCB 2 


CH 2 N02 


OH, OH 


2736 


OH* 




1 


PhCH 2 


(CE 2 )2^>2 


OH, OH 


2737 


OH* 




1 


PbCH 2 


(CH 2 >3»02 


OH, OH 


2738 


OH* 




1 


PhCH 2 


CH2QH 


OH, OH 


2735 


OH* 




1 


PhCH2 


(CH 2 >20H 


OH, OK 


27*0 


OH* 




1 


Phcsa 


CCH 2 >30H 


OH, OH 


2741 


OH* 




1 


PbCH 2 


CH 2 C02Me 


OH, OB 


2742 


OH* 




1 


PhCH 2 


{CH 2 )2 0D 2 1<e 


OH, 08 


2743 


Ole 




1 


PhCH 2 


(CH 2 ) 3OO2H* 


OB, OH 


2744 


OH* 




1 


PbCH 2 


3-H02-PH 


OB, OH 
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2745 


CM© 


1 


PbC82 


4-K02-Ph 


OS, OH 


3746 


GHft 


1 


PhCB2 


3-CX>2H-Ph 


OH, OH 


2747 


Otto 


1 


PhCH2 


4-CX>2H-Ph 


cm, ob 


2748 


OM* 


1 


PMH2 


3-CT 4 H-Pb 


OH, OB 


2749 


Otto 


1 


PhCH2 


4-CN 4 H-Ph 


OH, OH 


2750 


oh* 


1 


PhCH 2 


3-{TOCH2)-Ph 


OH # OH 


2751 


tmm 


1 


PhCS2 


4-(HOCBa)-Ph 


oa, oh 


2752 


CH2NH2 


1 


PI1CH2CH2 


H 


(♦) -pin B 


2753 


CH2HH2 


• 1 


PbCH2CH2 


ttothyl 


<+)-pin 


2754 


CH2NH2 


1 


PhCH^CH2 


Ethyl 


(♦) -pin 


2755 


CH2NH2 


1 


FhCH2€H2 


n-Propyl 


(♦) -pin 


2756 




1 


PhCH2CH2 


n- Butyl 


{♦) -pin 


2757 


CH2NH2 


1 


PbCH 2 CH2 


CH2SCH3 


<♦) .pin 


2758 


CH2NH2 


- '^M 


PhCS2CH 2 


CH 2 {BO) CH 3 


(♦>-pin 


2759 




1 


PI1CH2CH2 


CH2<fip2>CH3 


(♦)-pin 


2760 


CH2NH2 


1 




CH2CH28CH3 


<♦> -pin 


2761 




1 


PI1CH2CH2 


CH 2 CH 2 {80)Ca!3 


<+)-pin 


2762 


CH2NH2 


1 


PMH2CH2 


CH 2 C3{2<SO)2Ca3 


(♦>-pin 


2763 


CH2NH2 


1 


PI1CH2CH2 


CH2CN 


<♦) -pin 


2764 


CH2MH2 


1 


PI1CH2CH2 


CH2CH2CN 


{♦>-pin 


2765 


CH2NH2 


1 


PhCH2CH 2 


CH 2 ca 2 CH 2 af 


(♦)-pin 


2766 


CH2HH2 


1 


PhCH 2 CH2 


cr 3 


(♦)-pin 


2767 


CH2NH2 


1 


PI1CH2CH2 


cf 2 cf 3 


<+)-pin 


2768 


CH2NH2 


1 


PfcCH 2 CH 2 




<*>-pin 


2769 


CH2HH2 


1 


PhCH2CT2 


CF2 CT 2 CF 2 C I ? 3 


{♦)-pin 


2770 


/HQ LRT 
CXI2NH2 


1 


PhCH 2 CH2 


F 5 -Ph 


<+)-pin 


2771 


CH2NH2 


1 


PhCH 2 CH2 


CH2CO2H 


(♦)-pin 


2772 


CH2NH2 


1 


PI1CH2CH2 


{Ca2)2«>2H 


<*>-pin 


2773 


CHJ2NH2 


1 


PI1CH2CH2 


(CH2)3C02H 


(♦)-pin 


3774 


CH2NH2 


1 


P22CH2CH2 


CH2CN4H 


(♦>-pin 


2775 


CH2NH2 


1 


PI1CH2CH2 


<CH 3 )2C»4H 


{♦) -pin 


2776 


CH2NH2 


1 


PI1CS2C&2 


(CH2}3C2f 4 H 


{♦>-pin 


2777 


di2****2 


1 


PhCH2CH 2 


CH2NO2 


(♦) -pin 


2778 


CH2NH2 


1 


PMH2CH2 




(♦)-pin 


2779 


CH2NH2 


1 


PhCH2CH2 


( CH 2 ) 3NO2 


<♦) -pin 


2780 


wl2"**2 


1 


PMH2CH2 


CH2OH 


{♦) -pin CZ 


2781 


CH2KH2 


1 


PhCH2CH 2 


CH2OCH2PI1 


(♦)-pin DA 


2782 


CH2NH2 


1 


PhCH2 CH 2 


(CB a >20H 


(♦)-pin 


2783 


CH2NH2 


1 


PhCH2CH2 


(CH 2 )30H 


<♦> -pin 


2784 


CH2NH2 


1 


PhCH2CH2 


CH 2 CX>2Me 


<*>-pin 
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2765 


C&2NH2 


2766 


CH2BH2 


2767 


CH2HH2 


2768 


CH3KR2 


2769 


CS3KH2 


2790 


CH2NH2 


2791 


C82HH2 


2792 


CH2KH2 


2793 


CH 2 NH 2 


2794 


CB1MH-7 


2795 


HH{C m KK)KH2 


2796 


NH(C-NH)NH 2 


2797 


HH(OKH)KH2^ 




NH ( O-HH) KH2 


2799 


NH (O—NH) NH 2 


2800 


NH (OMR) NH2 


2801 


HH { O-MH) NH2 


2802 


HH(C-KH)KH2 


2803 


HH (OKH)NH 2 


2804 


KB { C— NH)NH2 


2805 


NH(C-NH)NH 2 


2606 


NH(C-NH)NH 2 


2607 


NH(OKH)RH2 


2608 


NH(0-NH}NH 2 


2809 


NH(MJK)NH 2 


2810 


NH(C—NH)NH 2 


28X1 


NH(C-NH)NH 2 


2612 


NH{C— NB)NH 2 


2813 


NH(C— NH)NH 2 


2814 


NH ( C-NH) NH 2 


2815 


KB<04JH)NH 2 


2816 


NH(ONH)NH2 


2817 


HH(C-SH)HH 2 


2818 


NH(0-HH}HH 2 




HH ( C^ZH) NHo 


2820 


NH(C-NH}KH 2 


2821 


NH(OOT)HH2 


2822 


NH(C-4IH) KH 2 


2623 


NH(C-NH)NH 2 


2824 


NH(0«NH)HH 2 



1 


M1CH2CH2 


«»2>2«^l« 


(♦)-pin 


1 


RHCH2CH2 


(CH^>30p2Me 


(♦)-pia 


1 


PhCH 2 CH2 


3-NC>2-Pb 


(♦>-pin 


1 


PhCH 2 CH2 


4-ROa-Ph 


(♦)-p±a 


1 


FhCS2CS2 


3-CX>2H«Ph 


(+>-p±n 


1 


PhCH2CH 2 


4-CX>2H-Ph 


<*)-pin 


1 


PhCH2 cs 2 


3-CH4H-K1 


{♦)-p±n 


1 


PhCH2 CH 2 


4-CK4H*Fh 


(♦)-pin 


1 


PfaCH 2 CH 2 


3- (HOCH2) -Ph 


<*>-pin 


1 


PfaCH 2 CH 2 


4- (HOCH 2 ) -Ph 


(♦)-pin 


1 


PI1CH2CH2 


H 


<*)-pin 


1 


PhCH2CH 2 


Kethyi 


<+)-pin 


1 


PMH2CH2 


Ethyl 


<*)-p±n 


1 


PhCH 2 CH 2 


&- Propyl 


(♦>-p±» 


1 


PhCH 2 CH 2 


n -Butyl 


<+>-pin 


1 


PhCH2CH2 


CH 2 SCH3 


(♦)-pin 


1 


PI1CH2CH2 


CH 2 (SO>CH 3 


(+)-pin 


1 


PhCH 2 CH 2 


CH 2 (S02>CH3 


{♦>-pitt 


1 


PI1CH2CH2 


CH2^2 eCH 3 


<*>-pin 


1 


PI1CH2CH2 


CH 2 CH 2 (BO) CH3 


(+>-pin 


1 


PhCH 2 CH 2 


GH2CH2 (SO) 2CH3 


(♦>-pin 


1 


PhCH 2 CH 2 


CH 2 CK 


{♦>-pixi 


1 


PhCH 2 CK2 


CH 2 CH 2 CN 


<+)-pin 


1 


PhCH 2 CH2 


CH 2 CH 2 CH 2 CN 


<+)-pin 


1 


PhCH 2 CH2 


CF3 


O-pin 


1 


PMH2CH2 


CP2CF3 


(<0-pin 


1 


PhCH 2 CH 2 


CF2CF2CF3 


(♦)-pin 


1 


PhCH 2 CH2 


CF2CF2CF2CF3 




1 


PhCH 2 CH 2 


r 5 -Ph 


(+>-pin 


1 


PhCH 2 CH 2 


CH2CO2K 


£*)-pin 


1 


PhCH2 CH 2 


(CH2>2C02H 


(+)-pin 


1 


PhCH 2 CH2 


(CK2>3CX>2H 


<<0-pin 


1 


PI1CH2CH2 


CH2CK4H 


(♦>-pi* 


1 


PhC&2 CB 2 


(CH2>2 C3I 4 H 


(♦)-pin 


1 


PI1CH2CH2 




(♦>-pin 


l" 


PhCH 2 CH 2 


CH2KO2 


C*)-pin 


1 


PhCH 2 CH2 


(CH2)2 so 2 


(*)-pin 


1 


PhCH 2 CR 2 


(CH2)3BK>2 


(♦)-pin 


1 


PhCS 2 CH2 


CH2OH 


(♦>-pin 


1 


PhCH 2 CH 2 


(CH2>2GH 


(♦)-pin 
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X 


P11CH2CH2 


( CH2 ) 3° s 






no \ WTinj XW2 


X 


P11CH2CH2 


CH2CO2M© 






**** M212 


1 




(CS2)2O02Me 


<*)-pia 






X 


PI1CH2CH2 


<CH2)3O02H« 




•A O.A J* 


no \ W RB| HOP 


X 




3-Kp2-Ph 






KH f C—NHl NH-» 


X 




4 -RO2 "Ph 


{♦)-pln 


2fl3 1 


iv^inj **X32 


t 

X 


PHCH2CH2 


3-OO2H-PI1 


(♦) -pin 






X 


PI1CR2CH2 


4-OO2H-PJ1 






•71} / f^mi) tm. 
nfl \V»— mH/ H02 


X 


P0CH2CH2 


3 -CN^H-Ph 






•w* % w^inj no? 


X 








AO J3 




X 


PI1CH2CH2 


3- {HOCH2; "Pb 


{♦)-pln 




uv / rural im* 


X 


P»CH2 C «2 


4- {HOCH2) -Ph 


<*)-pin 


«04 # 


»»*n2****2 


X 


PHCJl2C3i2 


H 


OH, OH 


2838 


• CHjffiBji 


•„-* "X 




Methyl 


OH, OS 






X 


PUCH2CH2 


Ethyl 


OH, OH 




CH2HH2 


X 


P12GH2CH2 


n- Propyl 


OH, OB 


2841 




X 


irOv>n2^***2 


n- Butyl 


OH, OH 


2842 




X 


PUCH2CB2 


Ctl2owt3 


OH, OH 






X 


PI1GH2GH2 


CH2 (SO) CH3 


OH, OH 






X 


FdC»2*-"2 


Jill f ***** % JWT 


OH, OH 


• wiw 




X 


Fndl2C«2 


CH2CH28CH3 


OH, OH 


2846 


CH)J>MH2 


X 


pncH 2 c «2 


CB2CS2 i^Of CH3 


OH, OH 


2847 




J. 


Jrn\-ji2^**2 


C»2 a *2 ISO} 2™3 


OH, OH 


2848 


CH2HR2 


1 

X 






OH, OH 


2849 


CH2KH2 


1 

X . 


irxiwi2^»2 


CH2CH2CN 


OH, OH 




CH2NH2 


X 


PI1CH2CH2 


CH2CH2CH2CN 


OH, OH 


joe i 


CH->NH-> 


X 


rnCH2Ql2 


CF3 


OH, OH 






X 


ynvJn2Cn2 


CF2CF3 


OH, OH 


50CI 




X 


PDCn2 c "2 


CF2CF2OF3 


OH, OH 


2854 


CH2NH2 


i. 




v.r2 c *2 c "2CF3 


OH, OH 


2855 




X 


<rOUB.2«**«2 




OH, OH 


2856 


CH2NH2 


X 


r(IUB2 "2 


v«<u2^^'2 


OH, OH 


2857 




1 




\ wi2 / 2**^t*» 


OH, OH 


2858 




X 




\u>2/ 3** , '2* 1 


OH, OH 


2859 


CHoKH*> 




Fits <n ^wl2 




OH, OB 




CH2KH2 


X 


PhCH2CB2 


(CH2)2<3?4H 


OH, OH 


2861 


CH2NH2 


X 


PhCH2CH2 


(CH2)3CN 4 H 


OH, OH 


2862 


CH2HH2 


X . 


PhCH2CH2 


CH2NO2 


OH, OH 


2863 


CH2NH2 


X 


PhCH2CR2 


(CH2) 2NO2 


* OH, OH 


2864 


CH2NH2 


. X 


PIXCH2CH2 


(CH2)3N02 


OH, OH 
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2865 CS3KB2 



29€6 


CR2HH2 


2667 


CH3NH2 


2068 


CK2KH2 


2869 


CH2NH2 


2870 


CH2NH2 


2871 


CH2NH2 


2872 


CR2SH2 


2873 


CH2NH2 


2074 


CH2KH2 


2875 


CH2NH2 


2876 


CH2KH2 


2877 


CH 2 NH 2 _ 


2878 


CH2NH2 


2879 


KH(OKK}KH2 


2680 


NH(C-HH)NH2 


2881 


NHCO-HH)NH2 


2882 


NH(C-NH)NH 2 


2863 


NH(0-NH)NH 2 


2884 


HH(04SH)KHa 


268S 


KH{04?H)KH2 


2886 


KH(ONH>KH 2 


2887 


NH(C-NH)HH 2 


2688 


NH(C-NK)KK 2 


2889 


KH(C-NH)NH 2 


2890 


NH(C-HH)NH 2 


2691 


NH(ONH)NH2 


2892 


NH(C-NK>NK 2 


2893 


NH(C-NH}NH 2 


2894 


NH(0«NH>NH 2 


2695 


NH (O-NH) KH 2 


2696 


NH(C-NK)NH 2 


2897 


NH (C—NH)NH 2 


2898 


NH(C-NH)NH 2 


2899 


NH (C— NH) KR 2 


29 OO 


NH (O-KH) NH 2 


2901 


NH(C-NH)NH 2 


2902 


KH (C— NH) KH 2 


2903 


NH(C-NH)NH 2 


2904 


. KH(0«H>NH2 



1 


PhCH2 CB 2 


CH2OH 


OH, OH 


1 


Fb€&2^2 


(CH 2 >20H 


08, OB 


1 


PhCB 2 CH 2 


{CH2>3<>K 


OR, OH 


1 


PhCH 2 CH2 


CH2CC>2Ke 


OH, OH 


X 


PI1CH2CH2 


CCH 2 )2C02lte 


OH, OH 


1 


PhCH 2 CH2 




OH, OH 


1 


PMH2CB2 


3-N02-Ph 


OH, OH 


1 


PhCH2CH 2 


4-H02-Ph 


OH, OH 


1 


PMH2CH2 


3-CO2H-KX . 


OH, OB 


1 


PhCH 2 CH2 


4-C02H-Fh 


OH, OH 


1 


PI1CH2CH2 


3-CK4H-Ph 


OB, OB 


1 


PI1CH2CH2 


4-CN4H-PI1 


OH, OH 


1 


PhCH 2 CH 2 


3-(HOCH2)-Ph 


OH, OH 


1 


FbCK2CH2 


4-(HOCH2> -Ph 


OH, OH 


1 


PhCH2CH 2 


H 


OK, OH 


1 


FbCB2>CH2 


Methyl 


OB, OB 


1 


PhCH 2 CH 2 


Ethyl 


OH, OH 


1 


PhCH2 CH 2 


11- Propyl 


OH, OH 


1 


PbCH 2 CH2 


n- Butyl 


OH, OB 


1 


PhCH 2 CH2 


CH28CH3 


OH. OH 


1 ' 


PfaCB 2 CB2 


CH 2 (SO) CH 3 


OH, OH 


' 1 


PhCH 2 CH 2 


CH 2 (S02>CH3 


OH, OH 


1 


PMH2CH2 




OH, OH 


1 


PhCH 2 CH 2 


CH2CH2(SO)C53 


OB, OH 


1 


PhCK 2 CH 2 


CH2CH2(SO) 2^3 


OH, OH 


1 


PbCH 2 CH 2 


CH 2 CN 


OH, OH 


1 


PhCH 2 CH2 


CH 2 CH 2 CN 


OH, OH 


1 


PhCH 2 CH2 


CH 2 CH 2 CH 2 CN 


OH, OH 


' 1 


PhCH2 CH 2 


CF 3 


OH, OH 


1 


PhCH 2 CH 2 


CF2CF3 


08, OH 


1 


PhCH 2 CH 2 


CF2 CF 2 CF 3 


CK, OH 


1 


PhC3 2 CH 2 


CP 2 CF2 cF 2 CF 3 


OH, OH 


1 


PhCH 2 CH 2 


F 5 -Ph 


OH, OH 


i 


PhCH 2 CH 2 


CH2OO2K 


OB, OH 


i 


PhCH2CH 2 


{CH2)2C°2 K 


OB, OH 


1 


PhCH 2 CH2 


(CH2>3C02H 


OH, OH 


1 


PhCH 2 CH 2 


CH2CN4H 


OH, OH 


1 


PhCH 2 CH 2 


(CH 2 > 30*46 


OB, OH 


1 


PS1CH2C82 


(CH 2 ) 3CK4H 


OH, OH 


1 


PhCH 2 CH 2 


CH 2 N0 2 


OH, OS 
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2905 


NH(0-NH)NH 2 


x 




\ »*-** 2 / 2 CTW 2 


OH, OH 


2906 


HH(OWH)HH 2 


x 


PhCH 2 CH 2 


( CH-» ) 


OH, OH 


2907 


NH(O-KH) NH2 


1 




CH 2 OH 


OH, OH 


2908 


HH<C-WH) NH 2 


x 


* IIWHJV.H j 




OK, OH 


2909 


NH(0«H)NB 2 


x 






OH, OH 


29X0 


NH{C-NH)NH 2 


x 




wa 2 \»w 2 nB 


OH, OH 


29 XX 


HR(0-MH)NB 2 


x 




* *-**2/ 2 V **2***» 


OH, OH 


2912 


NB(C-NH)NH 2 


x 




\ *-*» 2 / 3VA^2BWi 


OH, OH 


29X3 


HHCO-HH)HR 2 


x 


PhCH«»CH-» 


3 - N0 2 - Ph 


OH, OH 


29X4 


NH(ONH)NH 2 


1 




4 "IK^ *Ph 


OH, OH 


29X5 


NH(ONH)KH 2 


x 


PliCH 2 CH 2 




OH, OH 


29X6 


NH(C-OT)HH 2 


x 


* iiwiy 11 2 




OH, OH 


29X7 


HH{0«H)HH 2 


x 


* * »»**» 2 




OH, OH 


29X8 


NH{C-NH)NH 2 




PhCH 2 CH 2 




OH, OH 


29X9 


NH (C-NH) KH2 


x 


f «n 2 v>Ja 2 




OH, OH 


2920 


HH(ONH}HH 2 


x 


* 1 i v»j* 2 v»xi 2 




OH, OH 


292X 


-8- (C-NH)NH 2 


x 


PhCH 2 CH 2 


n 


{♦) -pin 


2922 


-fl-<C-*«H>KH 2 


x 


ruwn 2 wa 2 




(♦) -pin 


2923 


*S-{C-KH)NH 2 


x 


PfeCffa rff« 

* ■ i* injwn^ 


tscnyx 


(♦} -pin 


2924 


-8-{C-NH)Nfl 2 


x 




n "Propyl 


{♦) -pin 


2925 


-S-<C-«H)NH 2 


x 


PhCH 2 CH 2 




(♦) -pin 


2926 


-S-{C-NH)NH 2 


x 


PhCHoCH? 




(♦) -pin 


2927 


-8-<0-NH)NH 2 


X 


PnCH 2 CH 2 


CH*> (SO) CH-^ 


{«-) -pin 


2928 


~S-(CHSH)NH 2 


x 


PhCHoCHo 


CH«> {SO>l rWi 


(♦} -pin 


2929 


-fl-{ONH)NH 2 


x 






{♦) -pin 


2930 




x 


PhCH 2 CH 2 




{♦) -pin 


2931 


-8-{C-NH)NH 2 


x 


Ph CHECH'S 


^~Q 2 v~n2 \ouy 2 VX13 


(♦) -pin 


2932 


-S- (0-NH)HH 2 


x 


PhCH 2 CH 2 


CH 2 CN 


{♦) -pxn 


2933 


-8-<ONH)HH 2 


x 


PhCH?GH? 


CH 2 CH 2 C37 


{♦) -pin 


2934 


-8-<0-NH>HH 2 


x 


PhCH 2 CH 2 


CH*jCH">CH*>CN 


{♦) -pin 


2935 


-S-(0-HH)NH 2 


X 


PhCH 2 CH 2 




-pin 


2936 


-8-(OtJH)NH 2 


X 


PhCH 2 CH 2 




(♦) -pin 


2937 


-8-<C-«H)NH 2 


x 


PnCH^CHo 


CP*»CP*>CP'a 


.<♦) -pin 


2938 


-8-<C-HH)NH 2 


x 


PhCH 2 CH 2 




(♦) -pin 


2939 


-8-<0-NH)NH 2 


1 


PhCH 2 CH 2 


Fs-Ph 


l*; -pin 


2940 


-S- <C-NH)NH 2 


1 


PhCH 2 CH 2 


CH 2 O0 2 H 


\ *j -pxn 


294X 


-fi-{ONH)NH 2 


1 


PhCH 2 CH 2 


<CH 2 ) 2 00 2 H 


(*)-pin 


2942 


-8- <C-NH)NH 2 


1 


PhCH 2 CH 2 


<CH 2 ) 3 C02H 


(♦)-pin 


2943 


-8-<0-SH)NH 2 


1 ■ 


PhCH 2 CH 2 


CH2CN4H 


(♦)-pin 


2944 


-SMC-MH)NH 2 


1 


PhCH 2 CH 2 


(CH 2 ) 2 CN4H 


(♦)-pin 
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2945 


-8-<C-NH)NH 2 


1 


FhCB 2 CB 2 


(CH 2 > 3 CH4H 


(^)-pin 


3946 


-0- (C-HH)NH 2 


1 


PhCH 2 CH 2 


CH 2 3K> 2 


(♦)-pin 


2947 


-8- <0-HB>HH2 


1 


PbCH 2 CH 2 


(CH 2 ) 2 K0 2 


(♦>-pin 


2948 


-8- (C-*JH)NH 2 


1 


PbCB 2 CH 2 


(GK 2 )3S02 


(♦)-pin 


2949 


•8- (ONH)NH 2 


1 


PhCH 2 CH 2 


CH20H 


(♦).p±n 


29S0 


•8- (C-NH)NH 2 


1 


PhCH 2 CH 2 


(CH 2 ) 2 <^ 


<+)-pin 


2951 


-S- (OKK)HH 2 


1 


PhCH 2 CH 2 




<+)-nin 


2952 


-8- (0«H}KB 2 


1 


FbCH 2 CH 2 


CH 2 O0 2 Me 


(♦)-pin 


2953 


•8- (C-KH)NH 2 


1 


PhCH 2 CH 2 


(CH 2 ) 2 C0 2 M« 


<+> -pin 


2954 


-8- <C-«K>NH 2 


1 


PhCH 2 CH 2 


(CH 2 >3C02M* 


(♦>-pdn 


2955 


-8~ <OHK)NH 2 


1 


PhCH 2 CH 2 


3-NCfc-Ptt 


(♦)-p±n 


2956 


-8- (C-NH)NH 2 


1 


FbCH 2 CH 2 


4-lK^-Ph 


(+)-pin 


2957 


-8- <OHHj&H 2 


1 


PbCH 2 CH 2 


3-OC^K-Ph 


(♦>-pin 


2958 


-8- (0«H)fe2 


1 


PhCH 2 CH 2 


4-CX^K-Pb 




2959 


-8-(ONH)KH 2 


1 


PhCH 2 CH2 


3-CK 4 H-Ph 


(♦) -Pin 


2960 


-8-<C-NK)KH 2 


1 


PhCH 2 CH 2 


4-OUH-Ph 


(♦) -pin 


2961 


-8* <C-«H)HH 2 


I 


PhCH 2 CH 2 


3-(B0CH 2 )-Pli 


(♦)-pin 


2962 


-8- (ONH)KH 2 


1 


PhCH 2 CB 2 


4-(HOCH 2 )-Ph 


{*) -pin 


2963 


-8- (C-NH)KH 2 


1 


PhCH 2 CH 2 


H 


OH, OK 


2964 


-8- (0-tfH)NH 2 


1 


PhCH 2 CH 2 


M*thyl 


OH, OH 


2965 


-8- COHH)HH 2 


' 1 


PfaCH 2 CH 2 


Ethyl 


OH, OH 


2966 


-S-<C-KH)NR 2 


1 


PhCH 2 CH 2 


n-Propyl 


OR, OS 


2967 


-S-(OKH)KH 2 


I 


PhCH 2 CH 2 


n- Butyl 


OH, OK 


2968 


-8- (ONH)NH 2 


1 


PbCH 2 CH 2 


CH28CH3 


OH, OH 


2969 


-S- (OMK)HH 2 


1 


PhCH 2 CH 2 


CK 2 <80)CS 3 


OS, OS 


2970 


-8- (C-NH)KH 2 


1 


PhCH 2 CH 2 


CH 2 {S02)CH 3 


OH, OH 


2971 


-S-{C-HR)NE 2 


1 


PhCH 2 CH 2 


CH 2 CH2SCK3 


OH, OH 


2972 


-8* (C-KH>HK 2 


1 


PhCH 2 CH 2 


CH 2 C3 2 CSO)CK3 


OH, OH 


2973 


►S-(C-NH)KH 2 


1 


PllCK 2 CH 2 


CH 2 CB 2 (SO) 2 CKj 


OH, OH 


2974 


-8-{OtfH)NH 2 


1 


PliCH 2 CH 2 


CK 2 CN 


OH, OH 


2975 


-S- (0-NH)NH 2 


I 


PhCK 2 CK 2 


CH 2 CH 2 CN 


QH, OS 


2976 


-8* COHH)NK 2 


1 


PhCH 2 CH 2 


CH 2 CH 2 CH 2 CK 


OH, OH 


2977 


-S- (C-NH)HH 2 


1 


PhCH 2 CH 2 


CF 3 


OH, OH 


2976 


-8-<OHH>HH 2 


1 


PhCH 2 CH 2 


CF 2 CF 3 


OB r OH 


2979 


-8- (0-HH)HH 2 


1 


PhCK 2 CH 2 


CF 2 CF 2 CF3 


or, oh 


2980 


-8-{OHH}NH 2 


1 


PhCH 2 CH 2 


CF 2 CF 2 CF 2 C3 r 3 


OH, OH 


2981 


rfi- (C-NK)NH 2 


1 


PhCH 2 CH 2 


F 5 -Pb 


OH, OR 


2982 


-8- (ONH)HH 2 


1 


PbCH 2 CH 2 


CT 2 C02H 


OK, OR 


2983 


-8- (C-KH)KH 2 


1 


PhCH 2 CH 2 


(CH 2 ) 2 CX>2K 


OH, OH 


2984 


-8-{OHH)HK 2 


1 


PhCH 2 CH 2 


(CK^aOC^H 


OH, OH 
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2905 


-8- 


(C-NH)HH 2 


1 


PhCH 2 CH 2 


CH2CN4H 


OH, OH 


2986 


-8- 


{CV-NH)KH2 


1 




<CH 2 ) 2 C3I«H 


OH, OH 


2987 


-8- 


{C-HH)HH 2 


1 


PhCH 2 CH 2 


(CH2)3<3UH 


OH, OH 


2988 


-8- 


(ONH}MH 2 


1 


PbCH 2 CH 2 


CH2KO2 


OH, OH 


2989 


-8- 


(C-NH)HH 2 


1 


PhCH 2 CH 2 


(CH 2 )2H02 


OH, OH 


2990 


-8- 


{C-NH)HB 2 


1 


PbCS2CH 2 


(CH2>3lK>2 


OH, OH 


2991 


-8- 


<C-4SH)NB2 


1 


PhCH 2 CH 2 


CH2OT 


OH, OH 


2992 


-8- 


<C-NH)NH 2 


1 


PhCH 2 CH 2 




OH, OH 


2993 


-8- 


(C-KH)NH 2 


1 


PhCH 2 CH 2 


(CH 2 )3Cffl 


OH, OH 


2994 


-fl- 


(C-*rH)HH 2 


X' 


PhCH 2 CH 2 


CH 2 0p2Ma 


OH, OH 


2995 


-8- 


(C-*NH)NH 2 


1 


PhCH 2 CS 2 


<GH2} 2 CQ2He 


OH, OH 


2996 


-8- 


(C-NH}HH 2 


1 


PhCH2CH 2 


<C8 2 ) 3 CC>2Me 


oh, OH 


2997 


-8- 


<C-«H)HH 2 


1 


PfcCH 2 CH 2 


3-HO2-PI1 


OH, OH 


2998 


-8- 


(C-NH)NH 2 ; 


1 


PhCH 2 CH 2 


4-m2-Ph 


OH, OH 


2999 


-8- 


(C-NH)HH 2 


1 


PhCH 2 CH 2 


3-CDaH-Ph 


OH, OH 


3000 


-8- 


(C-OT)NH 2 


1 


FbCH2CH 2 


4-COaH-Ph 


OH, OH 


3001 


-8- 


CS«H)NH 2 


1 


PhCH 2 CH 2 


3-C»4H-Pii 


OH, OH 


3002 


_ j 

-B- 


C— NH)MH 2 


1 


PhCH 2 CH 2 


4-CM 4 H-Ph 


OH, OH 


3003 




[C*a*H}NH 2 


1 


PhCH 2 CH 2 


3-{HOCH 2 )-Ph 


OH, OH 


3004 


-8- i 


C*«NH)HH 2 


1 


PhCH 2 CH 2 


4~<HOCH 2 ) -Ph 


OH, OH 


3005 


OMe 




1 


PhCH 2 CH 2 


H 


<+>-pin 


3006 


OMe 




1 


PhCH 2 C3I 2 


Methyl 


< + )-pin 


3007 


OMe 




1 


PhCH 2 CH2 


Ethyl 


<*)-pin 


3008 


OMe 




1 


PI1CH2CH2 


n- Propyl 


(O-pin 


3009 


OMe 




1 


PhCH 2 CH 2 


n- Butyl 


(♦)-pin 


3010 


OMe 




1 


PhCH 2 CH 2 


CH 2 SCH 3 


(+)-pin 


3011 


OMe 




1 ■ 


PhCH 2 CH 2 


CH 2 (80) CH3 


(♦)-pin 


3012 


OMe 




1 


PhCH 2 CH 2 


CH 2 <SP2>CH3 


<+)-pin 


3013 


OMe 




1 


FhCH 2 CH 2 


CH 2 CH2fiCH3 


<*>-pin 


3014 


OMe 




1 


PhCH 2 CH2 


CH 2 CH 2 (SO) CH3 


<*>-pin 


301.5 


OMe 




1 


PhCH 2 CH 2 


CH 2 CH 2 (SO) 2CH3 


(♦) -pin 


3016 


OMe 




X 


PhCH 2 CH 2 


CH2CN 


(♦)-pin 


3017 


OMe 




1 


PhCH 2 CH 2 


CH 2 CH 2 CN 


{♦) -pin 


3018 


OMe 




1 


PhCH 2 CH 2 


CH 2 CH 2 CH 2 a* 


(♦) -pin 


Jul? 


one 




1 


PhCH 2 CH 2 


CF3 


{♦>-pin 


3020 


OMe 




1 


PkCH 2 CH 2 


CF 2 CF3 


{♦) -pin 


3021 


OMe 




1 


PhCH 2 CH 2 


CP2CF2CF3 


(♦>-pin 


3022 


OMe 




1 


PhCH 2 CH 2 


CP2CF2CF2CF3 


(♦)-pin 


3023 


OMe 




1 


PhCH 2 CH 2 


F 5 -Ph 


t+)-pin 


3024 


OMe 




. 1 


PI1CH2CH2 


CH2OO2H 


<*>-pin 



-261- 



WO 96/20689 



FCTTOS95/16248 



3025 


OMe 




X 




(CH2) 2 <^>2 H 


(♦>-pixx 


3026 






X 


PtoCHaCHa 


{GH2>3 CD 2 H 


(♦>-piix 


Jw* * 


ON* 




X 


PbCH2CB2 


CH2CS4H 


{♦)-pin 


3028 


CM* 




X 


PhCH 2 CH2 


(CH 2 >2 CK 4 H 


{♦)-pin 


3029 


a. pa ■ mm 




X 


PI1CH2CH2 


{CR 2 ) 3 C3S4B 


(♦> -Pin 


3030 


OMe 




X 


PI1CH2CH2 


CH2NO2 


(+>-pin 


3031 


OKe 




X 


PhCH2CH2 


(CH2>2 N °2 


(♦J-pin 


3032 


OKe 




X 


PMH2CH2 


(CH2>3*K>2 




3033 






X 


* PhCHjOHj 


CH2OH 


{♦>-p±n 


3034 


OKe 




X 




(CH2)20H 


<*)-pi» 


3035 


Cite 




X 


PI1CH2CH2 


{CH2>aPB 


(♦)-ptn 


3036 






X 


P&CH2OH2 


CK2 00 2 Ke 


(♦>-pin 


3037 


OKe 




X 


PhCH 2 CH2 


(CH2)2«»2K« 


C*)-pin 


3038 


OKe 




' X 


PI1CK2CR2 


{CH2> 3 C02Me 


(+)-pi» 


3039 


OKe 




X 


PhCH 2 CH2 


3-NO2-PIX 


(♦>-pi* 


3040 


OKe 




X 


PhCTT2CH2 


4-lK>2-Ph 


<*>-pin 


3041 


OKe 




X 


PIXCB2OH2 


3-002H-Ph 


<*>-pta 


3042 






X 


PhCH 2 CH2 


4-CD2H-Ph 


O-ptn 


3043 


OKe 




X 


PhCH2CH2 


3-CN 4 H-Ph 


(*)-pia 


3044 


OKe 




X 


PSXCK2CS2 


4-CU4H-PU 


(♦>-pin 


3045 


OMo 




X 


PMH2CH2 


3- (HOCH 2 ) -Ph 


{♦)-pin 


3046 


OMe 




X 


PhCH2 CH 2 


4- (HOCH2>-Ph 




3047 


OKe 




X 


PhCH 2 CH2 


K 


OH # OH 


3040 


OKe 




X 


PI1CH2CH2 


Methyl 


OB, OH 


3049 


OMe 




X 


PhCH 2 CH2 


Ethyl 


OH, OB 


3050 


OKe 




X 


PhCH2CH2 


11 -Propyl 


OH, OH 


30SX 


OKe 




X 


PbCH 2 CH2 


n- Butyl 


OH, OH 


3052 


OKe 




X 


Ph.CH2CH2 


CH2SCH3 


OH, OH 


3053 


OMe 




X 


PhCH 2 CK2 


<S 2 (SO)Ctt3 


OB, OH 


3054 


OKe 




X 


PhCK2CK2 


CH 2 (fi02)CH3 


OH, OR 


3055 


OKe 




I 


PhCH 2 CH2 


CH2CH2SCH3 


OH, OK 


3056 


OKe 




X . 


PI1CH2CH2 


CH2CK2(SO>CH3 


os, cm 


3057 


OKe 




X 


Pb£S 2 CH2 


CH2CH2(SO>2 CB 3 


OH, OH 


3058 






X 


PhCH 2 CH 2 


CH 2 CN 


OH, OH 


3059 


OKe 




X 


PI1CB2CH2 


CR2CK2CN 


OH, OS 


3060 


OKe 




X 


P t hCB2CS2 


CH2 CH 2 CH 2 CN 


OK, OH 


3061 


OKe 




X 


PI1CH2CH2 


CF 3 


OH, OB 


3062 


OKe 




X 


PMH2CH2 


CF2CF3 


OH, OH 


3063 


OMe 




X 


PHCH2CH2 


CF2CF2CF3 


OH, OH 


3064 


OKe 




X 


PI1CS2CH2 


CF2CF2CF2CF3 


oh, oh 
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#» jr c 


OH* 


1 


PI1CH2CH2 


F5«Ph 


OH, OS 


JVOP 


ON* 


1 


M1CH2CH2 


CH2OO2H 


OH, 0B 






1 




<CH2>2O02H 


OB, OB 




OMe 


1 


PI1CH2CH2 


(CH2>3Cp2H 


OH, OH 


JWOJ 


OMe 


1 


PhCH2 CH 2 


CH2CS4H 


OK, OH 


JU/U 


One 


1 


K1CH2CH2 


(caa) 2CN4H 


OH, OH 






1 


P&CH2GH2 
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l 
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i 


PhC3H2 CH 2 
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l 
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4-OOaH-Ph 
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l 
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3-CN4H-PIX 
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3086 
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l 


PnC3l2CH2 
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1 
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i 
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Ph 
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Ph 
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Ph 
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Ph 
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NH<OHHH)H 


1 


PhCH 2 


CH2CH2<SO) 2 CH3 


OH, OH 


3226 


NH (C— NH)H 


1 


PhCH 2 


CH 2 Qf 


OH, OH 


3227 


OT{ONH)H 


1 


PhCH 2 


CH 2 CH 2 CN 


OH, OH 


3228 


RH<OHH)H 


1 


PhCH 2 


CH2CH 2 CH 2 CN 


OH, OH 


322S 


HH(OMH)H 


1 


PhCB-2 


CP 3 


OH, OH 


3230 


HH(ORK)H 


1 




CP2CF3 


OH, OH 


3231 


NH(C-NH)H 


1 


PhCH2 


CF 2 CF2 CT 3 


OH, OH 


3232 


NH<0*H)H 


. 1 


PbCH 2 


CF2CF2CF2CF3 


OH, OH 


3233 


NH(0-NH}B 


1 


Phoa a 


F 5 -Ph 


OH, cm 


3234 


KH{ONH)H 


1 


FhCH 2 


C3l2 00 2 H 


OH, OH 


3235 


NE(0-NH)H 


1 


PhCH2 


(CH 2 ) 2 CQ 2 H 


OH, OH 


3236 


NH{ONH)H 


1 


PhCH2 


(Ofe) 3CO2H 


OH, OH 


3237 


NH<0-NH)H 


1 


PhCHi 


CH2CN4H 


OH, OH 


3238 


NH<C-NH)H 


V^i 


PhCH 2 




OH, OH 


3239 


HH(ONH>H 


1 


FhCH 2 


<CH2)3C»4H 


OH, OH 


3240 


NH(C-NH)H 


1 


PhCH 2 


CH 2 N02 


OH, OH 


3241 


NK(ONH)H 


1 


PhCH 2 


(CH 2 ) 2N0 2 


OH, OH 


3242 


NH (C— HH) H 


1 


PhCH 2 


{CH 2 )3N0 2 


OH, OH 


3243 


NH{C— NH) H 


1 


PhCH 2 


CH2OH 


OH, OH 


3244 


NH(0-*H)H 


1 


PhCH 2 


(CH2>2 09 3 


OH, OH 


3245 


NH (C—NH) H 


1 


PhCH 2 


(CH 2 ) 3 OH 


OH, OH 


3246 


NH{OHH)H 


.1 


PhCH 2 


CH 2 CX>2Me 


oh, cm 


3247 


NH<C-NH)H 


1 


PkCH 2 


CCH2)5Cp2Me 


OH, OH 


3248 


NH {C— NH) H 


1 


PhCH2 


(CH 2 ) 3CC>2Me 


OH, OH 


3249 


NH(C-NH)H 


1 


PhCH 2 


3-N02-Ph 


OH, OH 


3250 


NH(C-NH)H 


1 


PhCH 2 


4-N0 2 -Ph 


OH, OH 


3251 


NH(C-NH)H 


1 


PhCH 2 


3-CO2H- Ph 


OH, OH 


3252 


MH(C-«H)H 


1 


Ptoca 2 


4-CQ2H-Ph 


OH, OH 


3253 


NH(C-NH)H 


1 


PhCH 2 


B-CN^H-Ph 


OH, OH 


3254 


KH(CHKH)H 


1 


PhCH 2 


4-CN4H-PI1 


OH, OH 


3255 


NH(0-NH)H 


1 


PhCH2 


3-<HOCH 2 )-Pfa 


OH, OH 


3256 


NH<04iH)H 


X 


PhCH 2 


4-{HOCH 2 )~Ph 


OH, OH 


3257 


HB(ONH}fi 


X 


PhCH 2 CH 2 


H 


(♦>-pin 


3258 


NH{C-NH)H 


X 


PhCH 2 CH 2 


Methyl 


<+)-pin 


3259 


NH(CHffl}fi 


X 


PhCH 2 CH 2 


Ethyl 


<*)-pin 
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NH{C-KH)H 


X 


PhCH 2 CH 2 


n- Propyl 


O-pin 
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NH(C-NH)H 


X 


PhCH 2 CH 2 


n-Butyl 


(♦>-p±n 
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NH(C-NH)H 


X 
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NH(C-NH)H 


X 
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HH(OHH)B 


3266 


KH (C-NH)B 


3267 


NH(OHH)H 
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NH(C-NH)H 


3269 


NH (O-NH)B 
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NH(0-NH)H 


3271 


KH(OtJH)H 


3272 


KB (C-NH)H 


3273 


NH(C-NH)H 


3274 


NH(C— NH)H 
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KE(0-NH)H 


3276 


KH(ONH) E 
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NH(C— NH)H , 


3270 


NH(0*IH)B 
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NH<0-NH)H 
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NH<ONH)H 
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NH(OKH)H 


32*2 


KH(C-NH>H 


32S3 


KK(OHH>H 


32S4 


NH(ONH)H 
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NH(C-NH)H 
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KK(ORH)B 
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NH(C-NH)H 
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KH ( C— NH) K 
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HB(0-HH>K 
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NH(C-«H>H 
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NH(C«NH)K 
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KH (C— KH) H 
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NH (C— NH) E 
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NH(C— NK)H 
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NK(OKH)B 
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NH {C— NH) H 
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NB(0-NH)H 
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NH(C-NH>H 




NH (C—NH) H 
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NH(0«H)H 
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NH(ONH}H 


3302 
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NH (C— NH) H 
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1 
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(CH2)2C02H 




1 


PhCH2CH 2 


(CH2)3002H 


{♦>-pi* 


1 


PixCH2CH2 


CH2CK4B 


<+)-pin 
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1 
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O-pin 


1 


PI1CH2CH2 


B 


OH, OB 


1 


PI1CH2CH2 


Methyl 


OH, OH 


1 


PhCH 2 CH2 


Ethyl 


OH, OH 


1 


PhCH 2 CH2 


a- Propyl 


OH, OH 


1 


PhCH 2 CH2 


xx- Butyl 


OH, OH 


1 


PhCH2 ca 2 


CH2BCH3 


OH, OH 
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3305 


\\j tLiA/ n 


X 


riHiii 2^***3 


rVn f ort\ rn* 
v«*»2 * w/ VA3 


OH, OB 


3306 


**** » u^us/ n 


1 
X 




*— *»2 ***V2 * *-**3 


OH, OH 


3307 


NHfC—NTT) H 


1 


riiuny '**'2 


v-*i2*<-**2*» v»xx3 


OH, OB 


3308 


*»*» i\^nn/ n 


X 


P2kCH20H2 


wl2^-**2 Vt*w/ C03 


OH, OH 


3309 




1 
X 


rin '«»2 *—"2 


U12 U1 2 « ' 2^3 


OK, OH 


3310 


NH (CVNH) H 
**** 'mil/ n 








CH, OH 


3311 


NH (O-NH)H 


X 






OH, OH 


3312 


NHfO—NH) H 


1 

X 






OH, OH 


3313 


**** ^ V»^W1HJ A 


X 


* f I V in^wng 




oa, oh 


3314 


NH (O-NH) H 


X 






OS, OH 


3315 


NH f CViJH) H 


X 




CF2CP2^*^3 


OS, OS 


3316 




X 


PI1CH2CH2 


CP jCF jCFjCF 3 


OH, OH 


3317 




* 
X 


ru&~xi2 *-»tt2 




OH, OH 


3318 


NH fC— NTT) J? 


X- 




Ut2V3J2» 


OH, OH 


3319 


**** \^»" u*«x/ a 


1 

X 


im\»xi2^ n 2 


1 w*2/ 2W2** 


OH, OH 


3320 




X 


**itujt2*--*»2 


(CH2) 3OO2H 


OH, OH 


3321 


**** \ X* 


1 

X 




CH2CU4H 


OH, OH 


3322 


NH <C-^JH) H 


1 

X 




\ ^-*»2 ' 2** w 4** 


OH, OH 


3323 


NH (C— NH) H 

**** \ 'MA/ A 


1 

X 


riiv^czy*— **2 




OH, OH 


3324 


KH/042H1H 


1 

X 




CT2^^P2 


OH, OH 


3325 


NH (C— NH) H 


1 

X 




iwj' 2 WV '2 


OH, OH 


3326 


NH{C-NH)H 


x 


* •*»»**2 ****2 




OH, OH 


3327 


NH (CHHH)H 


i 


PliCH*»C!H*» 


CB^OK 


. OH, OH 


3328 


NH (O-NH) H 




PhCH2CH2 


* ^**2* 2^*** 


OH, OH 


3329 


NH(ONH)H 






\ ^***2 * 3 *^ 


OH, OH 


3330 


NH(ONH)H 

mmmm \ w m^mimf mm 


1 

X 




Vw»»2^*'2^** 


OH, OH 


3331 


NH (O-NH) K 


X 


ruu«2 «_x«2 


v wi2 # 2*-*-'2"® 


OH, OH 


3332 


NH (C— NH) H 


1 

X 




\ WA2 # 3VX<2** fi 


OS, OH 


3333 


NH fC~4JH) H 


X 


n n 2V> **2 




OH, OH 


3334 


NH{©-NH)H 


x 


PhCH->C3I-» 


4-NO-»-Ph 

v M^^2 « A 


OH, OH 


3335 


NH (C— NH) H 






«A^2** <u 


OH, OH 


3336 


NH<C-NH)H 


1 


PI1CH2CH2 


4-C0 2 H-Ph 


OH, OH 


3337 


NH (O-NH) H 


1 


PhCH2CH2 


3-CN 4 H-Ph 


OH, OH 


3338 


NH t rwJHl h 


1 
X 


PI1CH2CH2 


4-CN 4 H-Ph 


OH, OH 




Hit \\^nai a 


1 


PhCH2CH2 


3-{HOCH 2 )-Ph 


OH, OH 


3340 


NH(C-NH)H 


1 


PhCH2 CH 2 


4- {HOCH2) -Ph 


OH, OH 


BA. 


MS <M*H) + : 


Calc- 


480, Found 480. 




BC. 


MS (M+H) + : 


Calc. 


494 , Found 494. 





BD. MS (M+H) + j Calc. 522, Found 522. 
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BF. 
BG. 
BH- 
BX. 
BJ. 

6.95; 



m (M+H) * : Calc. 
HS tM+H) * : Calc. 
MS (M*H) * s CalC- 
MS CM+H) + : Calc. 
KS (M+H) + : Calc. 
Anal, calcd. for 
CL, 13. B4; N. 



540, POund 540* 

519, Found 519. 

538, Found 538. 

346, Found 346. 

494, Found 494. 
Ci7H26B»50a % 2 H20-1.8 HQ: C, 44.30? 
15.20- Found: C, 44.22? H, 6.66; 



CL, 



14.03? 


H, 14.03. 


r 






BW. 


KS 


<M*H) + t 


Calc. 


466, 


Found 466. 


BX. 


MS 


(M+H>+: 


Calc. 


480, 


Found 480. 


or. 


KS 


UMI} + : 


Calc. 


510, 


Found 510. 


cw. 


KS 


(M*H> + : 


Calc. 


600, 


Found 600. 


ex. 


KS 


(M+H> + : 


Calc. 


552, 


Found 552. 


C3T. 


KS 




Calc. 


629* 


Found 629. 


CZ. 


MS 


(M*H) ♦ r 


Calc. 


524, 


Found 524. 


DA. 


KS 




Calc. 


614, 


Found 614. 



Table 16 















Ex 


X 


m 


R 13 




Y X T 2 


3345 


CH 2 NK 2 


1 


Ph 


Ph 


< + >-pin 


3346 


CH2HH2 


1 


Ph 


PhCB 2 


(♦> -Pin 


3347 


CH2KH2 


1 


Ph 


PhCCH 2 ) 2 


Orpin 


3346 


CR2KH2 


X 


PhCH 2 


Ph 


{♦) -pin 


3349 


CH2NH2 


1 


PbCH 2 


PhCH 2 


(♦>-pin 


3350 


CH2NH2 


1 


PhCH 2 


Ph<CH 2 > 2 


{+>-pin 


3351 




I 


Ph(CH 2 ) 2 


Ph 


{♦)-pin 


3352 


CH2HH2 


1 


Ph(CH 2 > 2 


PhCB 2 


(+>-pin 


3353 


GH 2 KH 2 


1 


Ph(CH2>2 


Ph(CH 2 > 2 


(♦>-pin 


3354 


CH2KH2 


1 ' 


Ph 


Ph 


OH, OH 


3355 


CH2KH2 


1 


Pb 


PhCH 2 


OH, OH 


3356 


CH2NH2 


1 


Ph 


Ph(CH 2 ) 2 


QH r OK 


3357 


CH2HH2 


1 


PhCH2 


Ph 


OK, OK 


3358 


CH2NH2 


1 • 


PhCH 2 


PhCB 2 


OH r OK 



Phye» 
Data 



BY 



270 



WO 96/20689 



PCT/DS9S/16248 







X 


phcH2 


Ph(CH2)2 


OH, OH 


3360 




X 


Bib t \ — 


Ph 


OH, OH 


3361 




X 


Ph ( CH2 ) 2 


PhCH2 


QH, OH 






1 




Ph{CH2)2 


OH, OH 


33fi3 




X 


Ph 


Ph 


(♦>-pin 


3364 




1 


Ph 


PhCH2 


(♦)-pin 




**** t w^ui/ Wn2 


1 


Ph 


Ph(CH2)2 


<*)-pln 


33££ 


*«* * w^io/ «ui2 


X 


. PhCH2 


Ph 


<*>-pin 


3367 




X 


F&C82 


PhCH 2 


<0-pi» 




**** v*-^uii Ctrl 2 


1 


fihC&2 


Ph{CH 2 )2 


(♦>-pin 


3369 


NH fCVNWl TO- 
**** v iin j xin.2 


X 


Ph(CH2>2 


Ph 


{♦)-pi» 


33"7fl 




1 


Ph(CH2>2 


PhCH 2 


<*>-pin 






1 


Ph(CH2>2 


Ph(CH 2 >2 


(*) -Pin 


3372 




rl£-l 1 


Ph 


Ph 


OH, OH 


3373 


**** VV^TO/HiJ2 


1 


Ph 


PhCHj 


OH, OH 


/ * 




1 


Ph 


Ph{CH2)2 


OH, OH 


3375 


NH f GhHHI urn* 


1 


PhCH2 


Ph 


OH, OH 


3376 




1 


PhCH2 


PhCH 2 


OH, OH 


3377 


NH {C-NH)NH-> 


1 


. t*ncit2 


Ph<CH2>2 


OH, OH 


3378 




1 


PJa(CH2/2 


Ph 


OH, QH 


3379 




1 


Pn(CH2/2 


PI1CH2 


QH, OH 


3360 


w* * *» m**/ **f*2 


X 


Ph{CH2> 2 


Ph(CH2)2 


OH, OH 


3381 


OMe 


X 


Ph 


Ph 


{♦)-pin 


3382 


QMe 


X 


Ph 


FhCH2 


(♦> -pin 


3383 


OMe 


X 


Ph 


Ph{CH2>2 


<«•) -pin 


3384 


OMe 






Ph 


{♦) -pin 


3385 


OMe 


X 


PhCH2 


PhCH2 


(♦>-pin 


3386 


OMe 


X 


<rOUEt2 


Pn(CH 2 ; 2 


(♦) -pin 


3387 


OMe 


T 

4. 


rn % wi2 / 2 


Ph 


<+>-pin 


3388 


OMe 


1 

X 


ra\ wi2/ 2 


irllvlci2 


(♦>-pin 


3389 


OMe 


• 

X 


«'niCM2) 2 


Ph(CH2)2 


{♦)-pin 


3390 


OHe 




Ira 


Ph 


OH, OH 


339X 


OMe 


X 


ro 




QH, OH 


3392 




1 
X 


tlit 

trJX 


rniai2/ 2 


OH, OH 


3393 


OMe 




ir iiv«n2 


Ph 


OH, OH 


3394 


OMe 


X 


trm»U2 


PHCH2 


OH, OH 


3395 


OMe 


■ X 


PhCH 2 


Ph(CH 2 )2 


OH, OH 


3396 


OMe 


X 


Ph(CH2)2 


Ph 


OH, OH 


3397 


OMe 


X 


B h{CH2)2 


PhCH 2 


OH, OH 


3398 


OMe 


X 


Ph(CH2)2 


Ph(CH2>2 


OH, QH 
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3399 


NH(ONH)R 


1 


Ph 


Ph 


(♦)-pin 


3400 


NH(0«H)H 


1 


Ph 


PhCH 2 


{♦>-pi» 


3401 


HH(0-HK}B 


1 


Pb 


PhCCE2>2 


(♦>-pin 


3402 


KK(OHK)H 


1 


PhCH2 


Ph 


<+>-pin 


3403 


NH<OHH)H 


1 


PhCH 2 


PhCS 2 


(♦>-pin 


3404 


NH(0«K)H 


1 


PhCH2 


Ph(C&2> 2 


(M-pi* 


3405 


NH(ONH)B 


1 


PU(CH2)2 


Ph 


O-pin 


3406 


HH(08K)H 


1 


PhCCH2>2 


PhCH 2 


(♦>-pin 


3407 


KH(OKH)H 


1 


Ph(CS 2 >2 


Ph(CH 2 ) 2 


{♦>-pin 


3408 


KH(ONH)H 


1 


Ph 


Ph 


OH, OH 


3409 


HH(OHK)H 


1 


Ph 


PhCH 2 


OH, OK 


3410 


KB (OWH)H 


1 


Pb 


Ph{CH 2 >2 


oh, cm 


3411 




1 


PfeCH 2 


Ph 


OH, OH 


3412 


NB(043H)H 


1 


PhCH 2 


PhCH 2 


OS, OH 


3413 


KH{0-KH)H 


1 


PhCH2 


Ph(CH 2 >2 


OH, OH 


3414 


HH(OHH)H 


1 


Ph.{CH2) 2 


Ph 


OK, OH 


3415 


KH(OSR)H 


1 


Ph(CH 2 >2 


PhCH 2 


OH, OS 


3416 


NH(C-HH}H 


1 


Ph(CH2>2 


Ph(CH 2 >2 


OH, OH 


3417 


CH2NH2 


2 


Ph 


Ph 


{♦>-pi» 


341S 


CH2NH2 


2 


Ph 


PhCH2 


(♦)-pixx 


3419 




2 


Ph 


Ph(CH2>2 


{♦>-pi* 


3420 


CH^iH2 


2 


PhCH 2 


Ph 


(♦>-pia 


3421 


CH2NH2 


2 


PhCH2 


PhCS 2 


(♦>-pi» 


3422 


CH2NH2 


2 


PhCB 2 


Ph(CH 2 >2 


(♦)-pitt 


3423 


CH2NH2 


2 


Ph(CH 2 >2 


Ph 


(+>-pin 


3424 


CH2KH2 


2 


Ph(CH2>2 


PhCS 2 


<♦> -Pin 


3425 


CH2NH2 


2 


Ph<CH 2 >2 


Ph(CH2>2 


(♦>-pi» 


3426 


CH2NH2 


2 


Ph 


Ph 


OH # OH 


3427 


CK2KH2 


2 


Ph 


PhCH 2 


OH, OH 


3428 


CH2NH2 


2 


Ph 


Ph{GH 2 >2 


OH, OH 


3429 


CH2KB2 


2. 


PhCH 2 


Ph 


OH, OR 


3430 


CS2NH2 


2 


PhCH2 


PhCH 2 


OH, OH 


3431 


CH2KH2 


2 


PhCR2 


Ph(CH2)2 


OH, OH 


3432 


CH2NH2 


2 


Ph(CH 2 >2 


Ph 


OH, OH 


3433 


CH2KH2 


2 


PhCCH 2 >2 


PhCH2 


OH, OH 


3434 


CH2NH2 


2 


Ph(CH 2 ) 2 


Ph(CH2) 2 


OH, OH 


3435 


KH(C-UH)KH 2 


2 


Ph 


Ph 


(♦>-pin 


3436 


NH(0-NH)NH 2 


2 


Ph 


PhCH 2 


(+)-pin 


3437 


HH<ONH)NH 2 


2 


Ph 


Ph(CH 2 >2 


- <<0-pixx 


3438 


NB(0-NH)HK2 


2 


PfaCH2 


Ph 


{♦)-pin 
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3439 


HH { C«d3H} HH 2 






PhCH 2 


<♦) 


-pin 


w 




2 




Ph(CH 2 >2 


<♦> 


-pin 






2 


Ph{CH2>2 


Ph 


{+> 


-pin 






2 


Ph<CH 2 ) 2 


PhCH 2 


<♦> 


-pin 






2 




Ph(CH 2 ) 2 


<♦> 


-pin 






2 


Ph 


Ph 


OH, 


OH 


3445 




2 


Ph 


PhCH 2 


OH. 


OH 


JtlD 


*»** %w mi R112 


2 


Ph 


Ph(CB 2 ) 2 


OH, 


OH 


3447 


NH (O-NHl KH-» 


2 


*"fl£3i2 


Ph 


OH, 


OH 


3448 


NH (C-4IH)NH2 


2 


PhCH 2 


PhCH 2 


OH, 


OH 


3449 


MS /c-jjw^ Mn. 


2 


PhCH 2 


Ph{CH 2 ) 2 


OH, 


OH 


3450 


NH{0-NH)HH 2 


2 


Ph(CH 2 ) 2 


Ph 


OH, 


OH 


3491 




2 


Ph{CH 2 ) 2 


PhGH 2 


OH, 


OH 


3452 


NH{C«NH)NH 2 


r^--- 2 


Ph<CH 2 ) 2 


Ph(CH 2 ) 2 


OH, 


OH 


BY. 


MS + : 


Calc. 


570, Found 


570. 
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Table 17 




Ex 


X 








T 1 Y 2 






kU 


H 


B 


(+)-pin 


34£>B 


CB2HB2 


Ph 
ru 


methyl 


H 


i + \-piXL 


3437 




Ph 


methyl 


H 


(♦)-pin 






Ph. 


ewthyl 


methyl 


{♦>-pin 


j4DJL 




Ph 


" ethyl 


H 


(♦)-pin 






% 


ethyl 

******* 


methyl 


(♦>-pin 






Ph 


ethyl 


ethyl 


(+>-pin 


^**»** 




Ph 


1 eopx cpy 1 


R 


{♦>-pin 


3465 


CB2NH3 


Ph 


phenyl 


K 


{♦>-pin 


3466 


CH2KH2 


Ph 


CH 2 CN 


K 


O-pin 


3467 


CH3HH2 


Ph 


CB2KC 


H 


(♦>-pin 


3466 


CH2NH2 


Ph 


CH2NO2 


B 


(♦>-pia 


3469 


CH3KH2 


Ph 


CH2SCH3 


E 


<+>-pin 


3470 


CH2NH2 


Ph 


CH2SOCB3 


H 


(♦>-pin 


347 X 


CB2NH2 


Ph 


CK2SO2CH3 


B 


{♦>-pin 


3472 


CH2KH2 


Ph 


CH2OH 


R 


{+>-pin 


3473 


CR2KH2 


Ph 


CH2OOGH 


H 


(♦)-pin 


3474 


CH2NH2 


Ph 


(CH2>2C0C» 


B 


C+>-pin 






Ph 


(CH2>2C R 


B 


<+)-pin 


3476 


CH2HH2 


Ph 


CH-<3iCO0He 


H 


(♦).piB 


3477 


CH 2 NH 2 


Ph 


CK-CHOOOH 


B 


(*>-pin 


3478 


CH2NH2 


Ph 


CH-CHCK 


B 


<*>-pin 


3479 


CH2NH2 


Ph 


CH2CN4H 


B 


<*)-pin 


3460 


CH2NH2 


Ph 


CH2NHSO2CF3 


B 


(+>-pin 


3481 


CH2KH2 


Ph 


CH2CH2CK 


B 


<*)-pin 


3482 


CH2NH2 


Ph 


CH2CH2HC 


B 




3483 


CH2KH2 


* h 


CH2CH2NO2 


B 


(♦)TPXB 


3484 


CH2NH2 


Ph 


CK2CH2SCH3 


H 


(+>-pin 


3485 


CH2NH2 


?k 


CH2CH2SOCH3 


B 


(+)~P±n 


3486 


CH2HR2 


Ph 


CH2CH2SO2CH3 


K 




3487 


CH2NH2 


Ph 


CH2CH2OH 


K 


<*)-pin 
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3488 




i*o 


wo 2 


H 


(♦)-pin 


3489 


CHoHH-5 


Ph 


F 


H 


(♦)-pin 


3490 


OffjHH2 


Fn 


08 


H 


{♦}-pin 


3491 


CHoNHo 




H 


H 


OR, OH 


3492 




DVi 

tra 


methyl 


H 


OH, OH 


3453 




Fn 


methyl 


methyl 


OH, OH 


3494 




Fn 


ethyl 


B 


OH, OH 


349 S 




Pa 


•thyl 


methyl 


OR, OH 


3496 




Fn 


ethyl 


ethyl 


OH, OH 


3497 




Fa 


Isoprbpyl 


H 


OH, OH 


3498 


CH2HH2 


prv, 


phenyl 


H 


OH, OS 


3499 


CHr>NH-* 


Fa 


CH 2 CH 


H 


OH, OH 


3500 


CB^BEBtg 


Ph 


CH 2 NC 


H 


OH, OH 


3501 




\^Ph • 


CH2RO2 


H 


OH, OH 


3502 




FIX 


CH28CH3 


H 


OH, OH 


3503 




Ph 


CH2SOCH3 


H 


OH, OH 


3504 




Ph 


CH28O2CH3 


H 


OH, OH 


3505 




Ph 


CH2OH 


H 


OH, OH 


3506 


CH2HH2 


Ph 


CH2OOOH 


H 


OH, OH 


3507 




Ph 




H 


OH, OH 


3508 




Pa 


^ CH 2)2 C ^ 


H 


OH, OH 


3509 




Jra 


CH— CHCOOMe 


H 


OH, OH 


* 3510 


CH2HH2 


Ilk 


CH— CHCOOH 


H 


OH, OH 


3511 


CH 2 NH 2 


ira 


mum „ it 


H 


OH, OH 


3512 


GH9RH2 


Ph 




H 


OH, OH 


3513 


CH2NH2 


Ph 

til 


CH2CH2CN 


H 


OH, OH 


3514 


CH2KH2 




w»2 V-J12** 


H 


OH, OH 


3515 




. Fa 


CHj CH2NO2 


H 


OH, OH 


3516 


CH 2 NH 2 


Ph 




H 


OH, OH 


3517 


CH2NH2 


Ph 

■Ira 




H 


OH, OH 


3518 




Ph 

Ira 


CH2CH28O2CB 3 


H 


OH, OH 


3519 




Fn 


CH2CH2OH 


H 


OH, OH 


3520 




■Ph 

Fa 


CH2CH2OOOH 


H 


OH, OH 


3521 


CH«?NH-> 

* * 


Ph 
ru 


v*<32 ua 2*-*" 4 •* 


H 


OH, OH 


3522 


CH2HH2 


Ph 




a 


OH, OH 


3523 


CH2NH2 


PhCfi2 


a 


H 


(♦)-p±n 


3524 


CH2KH2 


PhO 


methyl 


H 


{♦)-pln 


3525 


CH2NH2 


PnS 


methyl 


methyl 


{♦)-pin 


3526 


CH2NH2 


PhNH 


ethyl 


H 


O-pln 


3527 


CH2NH2 


PhOCNH 


ethyl 


methyl 


(♦)-pin 
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3528 


CH2HH2 


PhHHCO 


ethyl 


ethyl 


(+>-pin 


3529 


CH2NH2 


Ph 


leopropyl 


K 


(♦>-pin 


3530 


CH3HH2 


PfaCB 2 


phenyl 


B 


(♦>-pi» 


3531 


CH^IH2 


PhO 


CH 2 CN 


H 


<*)-pin 


3532 


CH2KH2 


Phfl 




H 


<+>-pin 


3533 


CB3NH2 


PbNH 


CB2HD2 


B 


O-pin 


3534 


CH3HB2 


PhCCKH 


CH 2 SCH3 v 


B 


<*)-pin 


3535 


CH2KH2 


PhKKCO 


CH2SOCS3 


B 


(^)-pin 


3536 




Ph(CH 2 ) 2 


CH2B02CH3 


B 


(♦).pin 


3537 


KH(0«H)HH2 


Ph 


H 


K 


{♦>-pin 


3536 


KBCOKH)KH 2 


Ph 


methyl 


H 


(♦)-pin 


3539 


NR(ONH)NH 2 . 


Ph 


methyl 


H 


{♦>-pin 


3540 


NK<C-*JH)KH^ 


Ph 


methyl 


methyl 


i+) -pin 


3541 


Ph 


ethyl 


B 


(♦>-pin 


3542 


NB<ONB)NB 2 


Ph 


ethyl 


methyl 


O-pin 


3543 


RK(OKH)HH2 


Ph 


etfcyl 


ethyl 


(♦>-pin 


3544 


RH(0-NH)»K2 


Ph 


i sopropyl 


B 


(♦)-pin 


3545 


NH(0-NH)NH 2 


Ph 


phenyl 


H 


(+}-pin 


3546 


HH(C-NH)KH 2 


Ph 


CH 2 CK 


B 


(+>-pin 


3547 


HH(OKK)KH 2 


Ph 


CB2&C 


B 


<+>-pin 


3548 


KH(C-NH)NH 2 


Ph 




B 


(♦>-pin 


3549 


HB(C-HH)KB 2 


Ph 


CH2SCB3 


H 


(+>-pin 


3550 


KH (OKH>NH 2 


Ph 


CH2SOCH3 


B 


<*>-pin 


3551 


HH(OKH>NB 2 


Ph 


CH2S02CH3 


B 


(+>-pin 


3552 


NH{C-NR)NH 2 


Ph 


CH20H 


B 


(+> -Pin 


3553 


NH(C-NH)NH 2 


Ph 


CH 2 COQH 


K 


<*>-pin 


3554 


KH { C—NH) NH 2 


Ph 


{ CH 2 ) 2 COOH 


B 


(*)-pin 


3555 


KH ( C—NH) NH 2 


Ph 


(CH 2 ) 2 CK 


H 


(♦>-pin 


3556 


KH(C-NH)KH 2 


Ph 


CH-CHCXXWe 


H 


(♦>-pin 


3557 


HH{C-HH)NH 2 


Ph 


CH-CHCOOH 


a 


(+}-pin 


3558 


NH(0-NH)KH 2 


Ph 


CH 2 CK 4 H 


H 


{♦)-pin 


3559 


HH(C-NH)NH 2 


Ph 


CH2KH0O2CF3 


B 


(♦>-pin 


3560 


KH(OKH)HB 2 


Ph 


CH 2 CH 2 CK 


H 


{♦>-pin 


3561 


HB(ONB)HH 2 


Ph 


CK2CH2KC 


B 


<*>-pin 


3562 


KK(ONH)HH 2 


Ph 


CH 2 CE 2 K0 2 


H 


{♦)-pin 


3563 


NH(C-NH)NH 2 


Ph 


CH2CB2SC&3 


B 


{♦>-pin 


3564 


KH(OHH>NH 2 


Ph 


CH 2 CH 2 S0CH3 


B 


(♦>-pin 


3565 


NH(C-KH)HH 2 


Ph 


CH 2 CH 2 S02CH3 


H 


(*>-pin 


3566 


NH(C-NH)NH 2 


Ph 


CK2CH20H 


B 


O-pin 


3567 


HH(ONH)HH 2 


Ph 


UO2 


B 


(♦>-pin 
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3S68 


HH ( 0"«NH) KH2 


Ph 

jrn 


TP 

r 


H 


<♦) -pin 


3569 


NH ( P^H) KB 2 


*u 


rat ' 


H 


(♦) -pin 


3570 




Ph 


n 


H 


OH, OH 


3571 


NH (0*49H) KH2 


ph 


metnyi 


H 


OH, OH 


3572 


WW ( 0*4011 HH*) 


Aril 


methyl 


methyl 


OH, OH 


3573 


NH (O-NHl NH-> 


WW 

Fh 


ethyl 


H 


OH, OH 


-3D /* 


NH i O^THl rot** 


ML 

Fn 


ethyl 


methyl 


OH, OH 






Ph 


ethyl 


ethyl 


oh, cm 


3*ETJ» 




Ph 


ieapropyl 


H 


OH, OH 


3577 


NH ( O— NH i NH-» 


Ph 


phenyl 


H 


OH, OH 






Fa 


CH2CN 


H 


OH, OH 


3579 


NHfO^NHl NHo 


Fn 




H 


OH, OH 


3580 


HH NH-» 

mm \ na^ jw**2 


Fn 


CH2NO2 


H 


CH, OH 


351)1 


NHfC-NH) NH-» 




CH28CH3 


H 


OH, OH 


3562 


NH JO- NH) Nn~ 


Fn 


CH2SOCH3 


H 


OH, OH 


35S3 


NH (C— NHJ HHi 


Fn 


CH2BO2CH3 


H 


OH, OH 




HH f CVNHj HH-» 


Fn 


CH2OH 


H 


OH, OH 






Ph 




H 


OH, OH 


3586 


HH f C**HH) HH-5 


rfl 


tCH2' 2 ooa »* 


H 


OH, OH 


3587 


NH (C— NH) NHo 


Jrn 


\ *-**2* 2^** 


H 


OH, OH 


3588 


NH ( C—NH) NH-> 


DVi 

t*n 


CH— CHCOOHc 


H 


OH, OH 


3589 


NH (C— NH)NH2 


**n 


CH^CHCOOH 


H 


OH, OH 


3590 


NH(C— NH) NH-3 


Jrn 


t-tt2*-**4** 


H 


OH, OH 


3591 


NH (C-NH) NH*> 


Ph 

trn 




H 


OH, OH 


3592 


HH (C—NH) HH2 


Ph 

Jrn 


*-H2 v -*»2^*" 


H 


OH, OH 


3593 


HH {C—NH) HH2 


jrn 


*-Zl2^**2** 


H 


OH, OH 


3594 


NH(O-NH) NH 2 


rn 


^-**2 *-**2***^2 


H 


OH, OH 


3595 


NH ( C-NH) NH 2 


Jrn 


CH2CH2SCH3 


H 


OH, OH 


3596 


NH { C-*JH) NH 2 


«*« 


w-a.2*-* 1 2***^*"'3 


H 


OH, OH 


3597 


NH(C-NH)NH 2 


Ph 


v*n 2 v-«.2**'*'2 *^"3 


H 


OH, OH 


3598 


NH{ONH)NH 2 


Ph 

Jrn 




H 


OH, OH 


3599 


NH(OMH)NH 2 


Ph 

* ** 


v»*x2 "2 


H 


OH, OH 


3600 


NH(ONH) NH 2 


Ph 


CHiCRiCKj h 
*-**2*"'**2 v- * , 4* 1 


XX 


OH, OH 


3601 


NH{ONH)NH 2 


Ph 




u 
n 


OH, OH 


3602 


NH(0-NH)NH 2 


FhCH? 


A 


ST 

n 


i+) -pin 


3603 


NH {C— NH) NH 2 


PhO 


nxeuxyx 


n 


<♦) -pin 


3604 


NH(C-NH)NH 2 


Phs 


methyl 


methyl 


(*}-pin 


3605 


HH{ONH)NH 2 


FhHH 


ethyl 


H 


<*)-pin 


3606 


NHCO-NH)KH 2 


PhOONH 


ethyl 


methyl 


O-pin 


3607 


NH (0-NH)NH 2 


PhNHOO 


ethyl 


ethyl 


<*>-pin 
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3608 


KB (OKH)KH 2 


Ph 


iftopropyl 


B 


(+>-pin 




KH(OKH)KH 2 


PhCH 2 


phenyl 


H 




3610 


HH(043B)HB 2 


FhO 


CH 2 CK 


H 


{♦>-pin 


3611 


NH(0-NH)KH 2 


PhS 


CH^C 


K 


C*)-pi» 


3612 


NH(OKH)KH 2 


PhHH 




H 


(♦>-pi* 


3613 


NH(ONH)KH 2 


PbCONH 


CH2SCH3 


H 


(♦>-pi» 


3614 


NH(C-NH)NH 2 


PfaNHCO 


CH26OCB3 


B 


(♦>-pin 


3615 


NB(C-NB>NB 2 


Pb(CH2>2 


CH 2 S0 2 CH3 


xt 
n 


\* / "pin 


3616 




Ph 


CH 3 


B 


(♦>-pin 


3617 


NH(C-KH)H 


Ph 




B 


\*i -pxn 


36X8 


OMe 


Ph 


CH3 


B 


OH, OB 


3619 


NH(ONH)E 


Ph 


CH3 


B 


OH t OH 


BK. 


MS {M«H }^: 


Calc. 477 


, Found 477 . 






BI*» 


MS (M«H) * J 


Calc. 539 


, Found 539* 






BK. 


MS (M-H)*: 


Calc. 505 


f Found 505. 
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Table 18 




Ex 


X 


R 13 


ft" 




r l Y 2 


3624 


CH2NH2 


m 


H 


H 


{♦) -pin 


3625 




■ItH 


methyl 


H 


<*>-pin 


3626 




Pn 


ethyl 


H 


(O-pin 


3627 




Jrn 


ethyl 


methyl 


(♦)-pin 


3628 






ethyl 


ethyl 


(♦)-pin 


3629 




Jra 


iaopropyl 


H 


(♦)-pln 


3630 


CH2NH2 




ph«nyl 


H 


<*)-pin 


3631 


CH2NH2 


ov 

MTtA. 




H 


<-0-pin 


3632 


CH2NH2 


Ph 




H 


<♦) -pin 


3633 


CH2NH2 


Ph 


CH2NO2 


H 


{♦) -pin 


3634 


CH2HH2 


Ph 




«♦ 
n 


<+)-pin 


3635 


CH 2 NH 2 


Ph 




*• 
H 


<♦) -pin 


3636 


CH2NEB2 


Ph 


wl 2 ow 2 wl 3 


n 
*t 


(♦) -pin 


3637 


CH2NH2 


Ph 




If 

n 


(♦> -pin 


3638 


CH2HH2 


Ph 




n 


(♦> -pin 


3639 


CH2NH2 


Ph 




XT 

a 


(♦)-pin 


3640 


CH2NH2 


Ph 


CH^NHSOoCF* 


XT 

n 


/ -pa.n 


3641 


CH2NH2 


Ph 


CH2CH2CN 


g 


\*/ -pin 


3642 


CH2NH2 


Ph 


C3feC3t*tfC 


a 


(♦> -pin 


3643 


CH2MH2 


Ph 


CH2CH2H02 


H 


<*>-pin 


3644 


CH2NH2 


Ph 


CH2CH2SCH3 


H 


{♦> -pin 


3645 


CH2NH2 


Ph 


^2 CH2SOCH3 


H 


(♦)-pin 


3646 


CH2NH2 


Ph 


CH2CH2SO2CH3 


H 


(♦>-pin 


3647 


CH2NH2 


Ph 


CH2CH2CK 


K 


(♦)-pin 


3648 


CH2KH2 


Ph 


HO2 


H 


(♦)-pin 


3649 


CH2NH2 


Ph 


P 


H 


{♦>-pin 


3650 


CH2NH2 


Ph 


OH 


H 


(+)-pin 


3651 


CH2MH2 


Ph 


H 


H 


OH, OH 


3652 


CH2NH2 


Ph 


methyl 


H 


OH, OH 


3653 


CH2KH2 


Ph 


methyl 


methyl 


OH, OH 


3654 


CH2NH2 


Ph 


ethyl 


H 


OH, OH 



Phye« 
Data 
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3 655 




Sfe 


ethyl 


methyl 


OB, OH 


3656 


CH2NH2 


Ph 


ethyl 


ethyl 


OB, OH 


3657 




Ph 


ieopropyl 


R 


OB, OB 




CH28B2 


Ph 


phenyl 


H 


OH, OB 






Ph 


CH 2 CN 


K 


OB, OB 


3660 


CH2NH2 


Ph 


CHaNC 


H 


OH, OH 


3661 




Ph 


CH2KD2 


H 


OH r OH 


3&£2 

JVM 




Ph 


CH2SCH3 


H 


OB, OH 


3663 




Ph 


CH28OCB3 


B 


OH, OH 


3664 




Ph 


CH28O2CH3 


B 


OH, OH 






Ph 


CS2G6 


B 


OH, OB 


JO o*» 


CH2NH2 


Ph 


CH2COOH 


R 


OB, OK 






Ph 


CH2CK4H 


E 


OH, OH 






Ph 


CH2NHBO2CF3 


H 


OH, OB 


3669 


CH2NH2 


Ph 


CH2CH2CH 


H 


OB, OR 


3670 


CH2KH2 


Ph 


CH2CH2NC 


H 


oh, ob 


3671 


CH2KH2 


Ph 


CH2CH2KO2 


H 


OH, OH 






Ph 


CH2CH28CH3 


B 


OH, OB 


JO / J 




Ph 


CE2CH28OCH3 


B 


OH, OH 


3674 


CH2KH2 


Ph 


CH2CH2SO2CH3 


B 


OH, OR 


^675 


CB4RB2 


Ph 




H 


OB, OB 


3676 


CR2HH2 


Ph 


CH2CH20OOH 


H 


OB, OH 


3677 


CH2KH2 


Ph 


CH2CH2CK4B 


H 


OH, OH 


3678 


CH2NH2 


Ph 


CH 2 CH2N KS °2 CF 3 


K 


OH, OH 


3679 


CH2NH2 


PhCH 2 


H 


B 


(♦>-pin 


3680 


CB2KH2 


PfaO 


methyl 


B 


{♦>-pi» 


3681 


CH2NH2 


PhS 


methyl 


methyl 


(♦)-pin 


3682 


CH2NK2 


PfaNH 


ethyl 


B 


(♦>-pin 


3683 


CH2NH2 


PhCOKH 


ethyl 


methyl 


(+>-pin 


3684 


CH2KH2 


PhNHCO 


ethyl 


ethyl 




3685 


CH2NH2 


Ph 


leopropyl 


B 


(♦>-pin 


3686 


CH2KH2 


PhCH 2 


phenyl 


B 


(♦>-pin 


3687 


CH2NH2 


PhO 


CH 2 OI 


a 


(<-)-pin 


3688 


CH2NH2 


PhS 


CH2KC 


B 


{♦)-pin 


3689 


CH2NH2 


PfaHH 


CH2KD2 


B 


(♦}-pin 


3690 


CH2KH2 


PhCOKH 


CH2SCS3 


B 


(*)-pin 


3691 


CH2KH2 


PhNHCO 


CH2SOCH3 


B 


O-pin 


3692 


CH2KK2 


Ph{CH 2 )2 


CH 2 fi °2 CS 3 


B 


<+>-pin 


3693 


KH(ONH)HH 2 


Ph 


B 


B 


<*)-pin 


3694 


NH{C-NH)NH 2 


Ph 


methyl 


methyl 


(♦>-pin 
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MM \ 1 1 1UW 0119 


Ph 


ethyl 


H 


<*)-pin 


D JP O 




Ph 


. ethyl 


methyl 


(♦)-pin 


JDS / 


MIT / f^JCTT) KTHa 


Ph 


ethyl 


ethyl 


(^)-pin 


-1KQO 




Ph 


Isopropyl 


H 


t*)-pin 




sua \ u^iut; M«2 


Ph 


phenyl 


H 


(♦>-pln 


^ ■* w 


NH(CmMH)MH*» 


Ph 


CH2CN 


E 


(♦>-pla 




•OA \ t^lfl / MA2 


Ph 


CS3NC 


E 


{♦}-pin 


J / vx 




Ph 


CH2NO2 


H 


<^)-pln 


■vim 


«*» \ vj 'liui / rui2 


Ph 


GB28CH3 


a 


1+) -pin 


T7AX 




Ph 


CH2SOCH3 


H 


<*)-pin 


MAC 
J # WD 


**** * xtn2 


Ph 


CT2SO2CH3 


H 


<^>-pin 


J/WO 


tnr ffuinftigii. 
«n %w^ui/£Ut2 


Ph 


GH2OH 


E 


{♦>-pin 


mm 
O / <J / 


WTT 4 rwwBl un. 
«*» * w^illi ****2 


Ph 


CS2OOOH 


B 


<*)-pin 


J / VS 


*»** \ v.— anj nlt2 


_- J rh 


CH2CN4H 


H 


O-pln 




«n \ w vn # xwu2 


Ph 


CH2NH8O2CP3 


H 


{♦)-pln 




hit fimin 
**** % *uz2 


Ph 


CH2OI2CN 


H 


<>)-pin 


^ / xx 


»«• \ Jna2 


Ph 


CH2CH2NC 


H 


(♦>-pln 


«* / 1« 


Mm. \V M TOl/XUt2 


Ph 


CH2CH2NO2 


H 


<*)-pin 






Ph 


CH2CH2SCH3 


H 


O-pin 






Ph 


CH2CH2BOCH3 


H 


(*)-pin 


-3 / AO 


MIT /fWTTTl 1TO-. 


Ph 


CH2CH2BO2CH3 


H 




3716 


NH (CMIH) mr^ 


Ph 


CH2CH2OH 


B 


{♦)-pin 


37X7 




Ph 


Np2 


B 


{♦>-pin 


3718 


* Mil/ 1102 


Pn 


F 


H 


<*) -pin 


37X9 


HH (C— NH) NH<% 


Ph 


OH 


H 


(♦)-pin 


3720 




Ph 


H 


B 


OH, OH 


3721 


NH f <^HH1 HTt«* 


Ph 


methyl 


a 


OH, OH 






Ph 


methyl 


methyl 


OH, OH 


3723 




Ph 


ethyl 


H 


OH, OH 


J / X4 


wff /fwwn uu. 


Ph 


ethyl 


methyl 


OH, OH 


3725 


NH frVNR^Km^ 
% w^im/ nu2 


Ph 


ethyl 


ethyl 


OH, OH 


3726 


NH f C— NH5 Mn. 

**** 1 r«2 


Fa 


ieopropyl 


H 


OH, OH 


•J / X / 


na * ii/ 11x12 


Ph 


phenyl 


H 


OH, OH 


3728 


NH f C»NH) NH-* 


0%, 




B 


OB, OH 


3729 


NR(OKH)NH9 




Wa2nU 


H 


OB, OH 


3730 


NH { C— NH) NH-j 




CH2NO2 


B 


OH, OH 


3731 


NH(C-NH)NH 2 


Ph 


CH2SCH3 


H 


OH, OH 


3732 


NH<0-NH)NH 2 


Ph 


CH28OCH3 


H 


OH, OH 


3733 


NH(C-NH)NH 2 


Ph 


CH2SO2CH3 


B 


OH, OH 


3734 


NH (C— NH) NH2 




CH2OH 


B 


OH, OH 
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3735 


KH(C-«H>KH2 


Ph 


cb 2 coob 


H 


OH, OB 


3T36 


HH(C-NH)NE 2 


Ph 


CH2CK4H 


H 


OS r OS 


3737 


HH(C~NK)HH2 


Ph 


CH2KHBO2CP3 


H 


OH, OH 


3739 


HH(C-«H>NH2 


Ph 


CH2CS2CK 


B 


OB, OH 


3739 


HH<ONH)NH 2 


Ph 


CH2CH2NC 


H 


OH, OH 


3740 


NH(C-NH)KH 2 


Ph 


CH 2 CH 2 N0 2 


H 


OH, OH 


3741 


NH<C-NH)NH 2 


Ph 


CH 2 CH 2 BCH3 


B 


OH, OH 


3742 


HK(C-HH>NH2 


Ph 


C332 m 2 80CB 3 


H 


OH, OH 


3743 


NH(ORH)HH2 


Ph 


CH2CH2 6 °2 CS 3 


H 


OH, OH 


3744 


NH(ONH)NH2 


Ph 


CH 2 CH 2 OH 


H 


OH, OH 


3745 


NH<ONH) NH 2 


Ph 


CS2CH2OOOH 


H 


OH, OH 


3746 


KH(OKH)HH2 


Ph 


CH2CH2CH4H 


H 


OH, OH 


3747 


NB(C-NH>NH2 


Ph 


CH2CK2NH8O2CP3 


H 


OH, OR 


3740 


KK(C-HH)KH2 


PhCH2 


H 


H 


(♦>-pi» 


3749 


NK{C-«H>MH2 


PhO 


methyl 


H 




3750 


KH(C-NH>NH2 


PhS 


methyl 


methyl 


O-ptn 


3751 


NB<C-NH)NH 2 


PhHH 


ethyl 


K 


(*>-pin 


3752 


NH(0-KH)NH 2 


PhCOHH 


ethyl 


methyl 


(«-)-pin 


3753 


NH(C-NH)NH 2 


PhNHCO 


ethyl 


ethyl 


{♦>-pin 


3754 


NH{C-HH)NH 2 


Ph 


iaopropyl 


H 


(♦> -Pin 


3755 


NH{C-HH>HH 2 


PhCH 2 


phenyl 


B 


(♦)-pin 


3756 


HH(OHH>NH2 


PhO 


CH2CN 


H 


{♦>-pin 


3757 


HH{ONH>NH 2 


PhS 


CH2KC 


a 


(♦> -pin 


37SB 


NH<0-NH>NH 2 


PhNH 


C2H2MD2 


H 


(♦)-pi* 


3759 


HH(C-NH)NH 2 


PhCGKH 


CH2SCH3 


H 


(♦)-pin 


3760 


NK(C— NH)KH 2 


PhNHCO 


CH 2 60CH3 


H 


{+) -pin 


3761 


NH(OKB)KB2 


Ph(CH2)2 


CH 2 S0 2 CH 3 


H 


C>-pia 


3762 


OMe 


Ph 


CH3 


H 


(♦>-pin 


3763 


RR(OSR>K 


Ph 


CH 3 


H 


O-pin 


3764 


OMe 


Ph 


CS 3 


H 


OR. OH 


3765 


NB (C— NH)H 


Ph 


CH 3 


H 


C«, OH 
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Table 19 
ft" Ff* h 



Ex 


X 








T i y a 


3770 


GEE2HB2 


Ph 


H 


H 


(♦} -pin 


3771 


CH2HH2 


Ph 


methyl 


H 


<♦) -pin 


3772 


CH2HH2 


Ph 


H 


H 


oh, oh 


3773 


CH2HH2 


Ph 


methyl 


H 


OH, OH 


3774 


NH(OMH)MH 2 , 


JPli 


K 


H 


<+>-pin 


3775 


NH<C-NH)NH 2 '*""" 


Ph 


methyl 


H 


<*>-pin 


3776 


KH(C-NH) NH 2 


Ph 


H 


H 


OH, OH 


3777 


NH(0-NH)HH2 


Ph 


methyl 


H 


OH, OH 


3778 


OMe 


Ph 


CH 3 


H 


<*>-pi» 


3779 


KH(OKH)H 


Ph 


CH3 


H 


<♦> -pin 


3780 


OMe 


Ph 


CH3 


R 


OH, OH 


3781 


NH(C-NH)H 


Ph 


ca 3 


H 


OH, OH 



Phye. 
Dot* 
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Table 20 




Ex 


X 


^13 


«14 


R 15 


T ly2 


3786 


CB2HH2 


Ph 


B 


B 


<*>-pin 


3787 


CH2HH2 


Ph 


methyl 


methyl 


(*)-pin 


3788 


CH 2*8*2 


Ph 


ethyl 


B 


(♦)-pin 


3789 


CH2KH2 "15 - 




. ethyl 


methyl 


(+> -pin 


379Q 


CH2WB2 


Ph 


ethyl 


ethyl 


(-)-pin 


3791 


CH2NH2 


Ph 


isopropyl 


R 


(+>-pin 


3792 


CH2NH2 


Ph 


phenyl 


H 


<+>-pin 


3793 




Ph 


CH2CN 


H 


{♦>-pin 


3794 


CH2NH2 


Ph 


CH2NC 


B 


(+>~pin 


3795 


CH2NH2 


Ph 


CH2KO2 


E 


(♦>-pin 


3796 


CH2HH2 


Ph 


CH2SCH3 


B 


{♦)-pin 


3797 


CH2NB2 


Ph 


CH2SOCH3 


H 


{♦)-pin 


3798 


CH2NH2 


Ph 


CK2SO2CR3 


H 


(♦>-pin 


3799 


CH2NH2 


Ph 


CH2OH 


B 


{♦)-pin 


3800 


CH2NH2 


Ph 


CH2COOH 


H 


(♦)-pin 


3801 


CH2HH2 


Ph 


CH2CN4H 


H 


t+)-pin 


3802 


CH2NH2 


Ph 


CH2NHSO2CF3 


E 


(♦}-pin 


3803 


CH2KH2 


Ph 


CH2CH2CN 


B 


(+>-pin 


3804 


CH2KH2 


Ph 


CK 2 CH2» C 


H 


(♦)-pin 


3805 


CH2NH2 


Ph 


CH2CH2NO2 


a 


(♦)-pin 


3806 


CH2NH2 


Ph 


CH2CH2BCH3 


B 


<+>-pin 


3807 


CH2NK2 


Ph 


CH2CH2SOCR3 


B 


<*>-pin 


3806 


CH2NH2 


Ph 


CH 2 CH2 60 2 CH 3 


H 


(♦>-pin 


3809 


CH2NH2 


Ph 


CH2CH2OH 


B 


C+> -Pin 


3810 


CH2NH2 


Ph 


KO2 


B 


(♦>-pin 


3811 


CH2HH2 


Ph 


F 


B 


(♦>-pin 


3812 


CH2HH2 


Ph 


OH 


B 


C+)-pin 


3813 


CH2HH2 


Ph 


K 


B 


OH, OH 


3814 


CH2KH2 


Ph 


methyl 


B 


OH, OH 


3815 


CH2NH2 


Ph 


methyl 


methyl 


OH, OH 


3816 


CH2KH2 


Ph 


ethyl 


B 


OH, OH 
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3817 




Ph 


30X8 


CH2HH2 


Ph 


3819 


CH2NH2 


Ph 


3820 


CH2NH2 


Ph 


3821 


CH2NH2 


Ph 


3822 


CH3NB2 


Ph 


3823 


CH2NH2 


Ph 


3824 


CH3NH2 


Ph 


382S 


CH2SH2 


Ph 


3826 


CHjNH^ 


Ph 


3827 


CH2NH2 


Ph 


3828 


CH2NH2 


Ph 


3829 


CH2NH2 


Ph 


3030 


cb^b 2 


-^Ph 


3831 




Ph 


3832 


CH2NH2 


Ph 


3833 


CH2NH2 


Ph 


3834 


CH2NH2 


Ph 


3835 


CH2NH2 


Ph 


3836 


CH3KH2 


Ph 


3837 


CH2NH2 


Ph 


3038 


CH2NH2 


Ph 


3839 


CH2NH2 


Ph 


3840 


CH2NH2 


Ph 


3841 


CH2NH2 


FhCH2 


3842 


CH2KH2 


PhO 


3843 


ch 2 nh 2 


PhS 


3844 


CH2HH2 


PhNH 


3845 


CB2KH2 


FhOCNH 


3846 




PhNHCO 


3847 


CH2KH2 


Ph 


3848 


CH2NH2 


PhCB 2 


3849 


CH2NH2 


PhO 


3850 


CH2NH2 


PhS 


3851 


CH2NH2 


PhNH 


3852 


CH2NH2 


PhCONH 


3853 


CH2NH2 


PhNHCO 


3854 


CH2NH2 


Ph(CH 2 >2 


3855 


HH{C-NH)NH2 


Ph 


3856 


NH(OOT)MH2 


Ph 



ethyl 


methyl 


OH, Ofi 


ethyl 


ethyl 


OS. OS 


iaopzropyl 


B 


OH, OH 


phenyl 


H 


OH, OH 


CH 2 CN 


fi 


OH, OB 


CH2NC 


H 


OH, OH 


CH2NO2 


H 


OH, OB 


CH28CH3 


H 


OB, OH 


CH2SOCH3 


H 


OH, OH 


CH28O2CH3 


H 


OH, OH 


CB2OH 


H 


OH, OH 


CH2COOH 


H 


OH, OH 


CH2CN4H 


H 


OH, OH 


CH2NHSO2CF3 


H 


OH, OH 


CH2CH2CN 


H 


OH, OH 


CH2CH2KC 


H 


OH, OH 


CH2CS2NO2 


H 


OH, OH 


CH2CH2SCH3 


H 


OH, OH 


CH2CH2BOCH3 


H 


OH, OH 


CH2CH28O2CH3 


H 


OH, OH 


CH2CH2OH 


H 


OH, OH 


CH2CH2COOH 


H 


OH, OH 


CH2CH2CN4H 


H 


OH, OH 


CH2CH2NHSO2CF3 


H 


OH, OH 


H 


H 


<*>-pin 


methyl 


H 


<♦> -pin 


methyl 


methyl 


(♦)-pin 


ethyl 


H 


O-pin 


ethyl 


methyl 


<♦) -pin 


ethyl 


ethyl 


{♦>-pin 


ieopropyl 


H 


(♦)-pin 


phenyl 


H 


<*)-pin 


CH 2 CN 


H 


<*>-pin 


CH2NC 


fi 


(♦> -pin 


CH2NO2 


H 


(♦) -pin 


CH28CH3 


H 


(♦) -pin 


CH28OCH3 


H 


{♦)-pin 


CH28O2C83 


fi 


(♦)-pin 


H 


H 


' <♦) -pin 


methyl 


methyl 


(-)-pin 
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3B57 


HH(OHH)HH 2 


Ph 


ethyl 


H 


(♦>-pin 


3858 


NH(OKH>NH 2 


Ph 


ethyl 


methyl 


<+>-pin 


3859 


NH(ONH)KH 2 


Ph 


ethyl 


ethyl 


(♦)-pin 


3860 


KH {OKH} HH 2 


Ph 


leopropyl 


H 


<*>-pin 


3861 


NH(0-NH)NH 2 


Ph 


phenyl 


H 


(♦>-pi» 


3862 


NH(0-NH>NH 2 


Ph 


CH 2 OJ 


H 


(♦) -pin 


3863 


NH(C-KH)KH 2 


Ph 


ch^stc 


H 


{♦>-pin 


3864 


NH (C-KB>NB 2 


Ph 




S 


(♦>-pin 


3865 


NH<C-«B)NB 2 


Ph 


CH28CR3 


K 


(♦>-pin 


3866 


NH(C-«H)NH 2 . 


Ph 


CK2SOCS3 


H 


{♦>-pin 


3867 


NH(ONH)NH 2 


Ph 


CH2SO2CH3 


H 


{♦>-pin 


3868 


NH(C-KH>HH 2 


Ph 


CH 2 OH 


H 


(♦>-pin 


3869 


KK{OHK>SK a 


Ph 


CH 2 COOH 


H 


C+)-pin 


3870 


NH{0-NK)NH 2 


Ph 


CH2CK4H 


H 


<+>-pin 


3871 


NH (CHNH)NH 2 


Ph 


CH2KHS02CP3 


R 


(♦>-pin 


3872 


KH(OKK>RH2 


Ph 


CH 2 CH 2 CK 


H 


(♦>-pin 


3873 


NH(C-NH)NH 2 


Ph 


CH 2 CH2 NC 


H 


<*>-pin 


3874 


NH(C-NH)NH 2 


Ph 


CH 2 CH2lK>2 


H 


(♦>-pin 


3875 


NB(C— NH)NH 2 


Ph 


CH 2 CH 2 8CH3 


B 


<*>-pin 


3876 


KH (C— NH)NH 2 


Ph 


CH2CH28OCH3 


H 


<+> -Pin 


3877 


KH(0-NH}KH 2 


Ph 


CS 2 CT 2 C0 2 CH3 


B 


<*>-pin 


3678 


NH(C«NH)NH 2 


Ph 


CH 2 CH 2 ° H 


B 


(>>-pin 


3879 


NH(C-KH}NH 2 


Ph 


NO2 


H 


<«:>-pin 


3880 


NH(C-NH)NH 2 


Ph 


P 


B 


<*>-pin 


3881 


NHCONH)KH 2 


Ph 


OH 


H 


(+>-pi» 


3882 


NH(C~NH)NH 2 


Ph 


H 


B 


OK, OH 


3883 


NH ( C—NH) NH 2 


Ph 


methyl 


B 


OH, OH 


3884 


NH(C-KH>KH 2 


Ph 


methyl 


methyl 


OH, OH 


3885 


NH(C-NH)NH 2 


Ph 


ethyl 


B 


OH, OH 


3886 


NH(C-NH)HH 2 


Ph 


ethyl 


methyl 


OH, OB 


3887 


HH(ONH)HH 2 


Ph 


ethyl 


ethyl 


OH, OB 


3888 


NH(ONH)NH 2 


Ph 


ieopropyl 


B 


OH, OH 


3889 


KH(04«>KK 2 


Ph 


phenyl 


B 


OH, OH 


3890 


RH(C-HH>KH 2 


Ph 


CK 2 CK 


B 


OK, OH 


3891 


KH(OOT)HK 2 


Ph 


CH 2 NC 


B 


OH, OH 


3892 


KH(O^H)KH 2 


Ph 


CH 2 N0 2 


B 


OH, OH 


3893 


NH(O-NH) KH 2 


Ph 


CH2BCH3 


B 


OH, OK 


3894 


KH<0«NH>NH 2 


Ph 


CK28OCB3 


E 


OH, OB 


3895 


NH (C—KH) NH 2 


Ph 


CH 2 S0 2 CH3 


B 


OH, OH 


3896 


NH(OHH)NB 2 


Ph 


CH2OH 


K 


OH, OH 
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3897 


NH(C-NH)NH 2 


Pfa 


CH 2 COQH 


H 


OH, OH 


3898 


NH(C-NH)NH 2 


Fh 


CH2CN4H 


H 


OK, CB 


3899 


NH(0«NH)NH 2 


Pfa 


CH2NH6O2CF3 


H 


GH, OH 


3900 


NH{C-NH)NH 2 


Pfa 


CH 2 CH 2 CN 


H 


OH, OH 


3901 


NH(C"-«H)KH 2 


Pfa 


CH2CH2NC 


H 


OH, OH 


3902 


NH (C-NH) NH 2 


Fh 


CH 2 CH 2 N0 2 


H 


OH, OH 


3903 


NH (C-»NH)HH 2 


Pfa 


CH 2 CH2SCHa 


H 


OH, OB 


3904 


NH(C-«H)NH 2 


Pfa 


CH 2 CH 2 SOCH3 


H 


OH, OH 


3905 


NH<0~NH)NH 2 


Pfa 


CH 2 CH 2 S0 2 CH3 


H 


OH, OH 


3906 


NH {0-NH)NH 2 


Pfa 


CH2CH2O8 


H 


OH, GH 


3907 


HH<OHPm)HH 2 


Pfa 


CH2CH2OOOH 


H 


08, OH 


3908 


KH(C-WH)NH 2 


Pfa 


CH2CH2CT4H 


H 


OH, OH 


3909 


KH (O-NH) HH 2 


Pfa 


CH2CH2NHSO2CF3 


H 


OH, OH 


3910 


KH(OKH)HH 2 




H . 


fi 


(♦>-pin 


3911 


NH{C-NH)NH 2 


PfaO 


methyl 


H 


{♦) -pin 


3912 


NH (C— NH) NH 2 


PfaS 


methyl 


methyl 


<*>-pin 


3913 


UH(C-NH)NH 2 


PfaNH 


ethyl 


H 


<+>-pin 


3914 


NH(O-NH) NH 2 


PfaOONH 


ethyl 


methyl 


{♦>-pin 


3915 


NH (04tH)NH 2 


PfaNHCO 


ethyl 


ethyl 


<+) -pin 


3916 


NH<C-NH)NH 2 


Pfa 


ieopropyl 


H 


<*>-pin 


3917 


NH{OWH)NH 2 


PhCH 2 


phenyl 


a 


W-Pin 


3918 


NH { O-NH) NH 2 


PfaO 


CH 2 CN 


H 


(♦>-pin 


3919 


fcH| g M 1YTT \ UK 

HH(0-KH)NH 2 


PfaS 


CH 2 NC 


B 


<♦> -pin 


3920 


NH{C-NH)NH 2 


PfaNH 


CH 2 N0 2 


H 


<♦) -pin 


3921 


KH(0-HE)KB 2 


PfaCGHH 


CH28CH3 


H 


<+)-pin 


3922 


NH ( O-NH) NH 2 


PfaNHCO 


CH28OCH3 


H 


<♦> -pin 


3923 


NH (O-NH) NH 2 


Pfa(CH 2 )2 


CH2BO2CS3 


H 


<+)-pin 


3924 


OMe 


Pfa 


C83 


H 


(♦)-pin 


3925 


NH(C-eiH)H 


Pfa 


ca 3 


H 


(♦) -pin 


3926 


OMe 


Pfa 


CH 3 


H 


oh, OH 


3927 


NH(CVNH) H 


Pfa 


cs 3 


H 


OH, OH 
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Table 21 




3932 
3933 
3934 
3935 
3936 
3937 
3938 
3939 
3940 
3941 
3942 
3943 



CH2NH2 

KB(OHH>HH 2 
NH(C-NH)KH 2 
KH(0-NK)HH2 



KH(C-RK)H 
OMe 

NH(C-NH)H 



Ph 
Ph 
Ph 
Ph 
Ph 
Ph 
Ph 
Ph 
Ph 
Ph 
Ph 
Ph 



H 

methyl 
B 

methyl 
H 

methyl 
H 

methyl 

<=H 3 

CH3 

CH3 

CH 3 



H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 



yl y 2 

C)-pin 
C>-pin 
OS, OH 
OR, OH 
(♦>-pia 
(♦>-pin 
OH, OH 
OH, OH 
(♦>-pin 
{♦) -pin 
OH, OH 
OH 



Phy». 
Data 
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Table 22 










y l Y 2 


CH2NH2 




H 


{♦>-pin 


CH2NH2 


Ph 


Mthyl 


{♦) -pin 


CH2NH2 


Ph 


H 


oh, oh 


CH2NH2 


Ph 


methyl 


OH, OH 


KH{CHNH)NH 2 


Ph 


B 


{♦)-pin 


HH(CHMH)NH 2 


Ph 


Mthyl 


(♦)-p±» 


HH(OHH)NH 2 


Ph 


B 


OH, QB 


NH<C-NH)NH 2 


Ph 


©ethyl 


OH, OH 


OM6 


Ph 


CH3 


W-Fin 


NH (C—NH) H 


Ph 


CH 3 


<+>-pln 


Gfefe 


Ph 


CH 3 


OH, OH 


KH{C-NH)H 


Ph 


CH 3 


OH, OH 
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Table 23 




SX 


X 


R« 




iV 


39«4 


CBaH&2 


Ph 


K 


<*>-pin 


396S 


CH2HH2 


Ph 


Mfchyl 


<♦) -pin 


39€€ 


CH2NB2 


Ph 


K 


OR, OH 


3967 


CH3KH2 


Ph 


Mfchyl 


OH, OS 


396B 


KH(0-KH)KH 2 


Ph 


H 


(♦) -pin 


3969 


NH(C-NH)KH 2 


Ph 


methyl 


O-pin 


3970 


NH<C-8H)HH 2 


Ph 


H 


OH, OH 


3971 


KH{ONH5NH 2 


Ph 


methyl 


OH, OH 


3972 


CHm 


Ph 


CH3 


(♦>-pin 


3973 


NH (ONH)H 


Ph 


CH 3 


(♦>-pin 


3974 


QMe 


Ph 


CK 3 


OH, OH 


3975 


NH (O-NH)H 


Ph 


CH3 


OH, OH 



Phy*. Data 



:-0 
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Table 24 




Ex 


X 






r X Y 2 


3980 


CH2NH2 


Pfc 


H . 


<*)-p±n 


3981 


CH2KH2 


Ph 


methyl 


<+)-pi» 


3982 




Ph 


H 


OK, OH 


3983 


CH2HH2 


Ph 


Mthyl 


OH, OH 


3984 


NH{C-NH)NH 2 


Ph 


H 


<*)-pln 


3985 


NH<0-OT)KH 2 


Ph 


methyl 


(♦)-p±» 


3986 


NH(0*JH)NH2 


Ph 


H 


OH, OH 


3987 


KH(C-NH)NH 2 


Ph 


methyl 


OH, OH 


3988 


Cite 


Ph 


CH3 


{♦)-pin 


3989 


NH{C—NH)H 


Pti 


CH 3 


(>) -pin 


3990 


CM* 


Vh 


CH 3 


OH, OH 


3991 


HH(C-OT)H 


Ph 


CH 3 


OH, OH 
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Table 25 




Ex 


X 


R" 


R i4 






3996 


CS2NH2 


Pfa 


H 


H 


(+> -pin 


3997 


CH2HH2 


Pfa 


methyl 


H 


{♦) -pin 


3998 


CR3SH2 


Pfa 


H 


H 


oh, cm 


3999 


CH2KH2 


Pfa 


methyl 


K 


OH, OH 


4000 


NH(ONH>KH 2 


Pfa 


H 


K 


(+>-pin 


4001 


NH(C-NK)NH 2 


Ph 


methyl 


K 




4002 


KH(OKH)HH 2 


Pfa 


B 


H 


oh, cm 


4003 




Pfa 


methyl 


H 


OH, OH 


4O04 


CHm 


Pfa 


CH 3 


H 


(♦) -pin 


400S 


NH(C-HH)H 


Pfa 


CB 3 


B 


(♦) .pin 


4006 


OK* 


Pfa 


CH3 


H 


OH, OH 


4007 


NH(C-NH)H 


Pfa 




H 


OH, OH 
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Ex 


X 


R 13 


R 14 


R 15 


Y 1 Y 2 




CH2NH2 


Ph 


H 


H 


<♦) -pin 


4013 


CH2NH2 


Ph 


methyl 


H 


(♦) -pin 


4014 


CH2NH2 


Ph 


H 


H 


OH, OH 


4015 


CH2NH2 


Pfc 


methyl 


H 


OH, OH 


4016 


CH2NH2 


Ph 


H 


Ph 


{♦>-pln 


4017 


CH2NH2 


Ph 


H 


Ph 


OH, OH 


4018 


NH(C-NH)NH 2 


Ph 


H 


H 




4019 


NH<C-NH)NH 2 


Ph 


methyl 


H 


(+>-pin 


4020 


HH <C«-NH) NH2 


Ph 


H 


H 


OH, OH 


4021 


NH<C-NH)NH 2 


Ph 


methyl 


H 


OH, OH 


4022 


NH(C-NH}NH 2 


Ph 


H 


Ph 


<+) -pin 


4023 


SH<C-NH)NH 2 


Ph 


H 


Ph 


OH, OH 


4024 


GMe 


Ph 


CH 3 


H 


{+> -pin 


4025 


NH{0>i*H)H 


Ph 


CH3 


H 


<+) -pin 


4026 




Ph 


CH 3 


H 


OH, OH 


4027 


NH(C-NH)H 


Ph 


ca 3 


H 


OH, OH 



Pfayo. Data 
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Table 27 




Sx 


X 


**13 






t>16 




4032 


CH2HH2 


Ph 


H 


a 


K 


(♦>-p±n 


4033 


CH2KH2 


Ph 


methyl 


H 


K 


(♦>-pin 


4034 


CH2KH2 


Ph 


K 


H 


H 


OH, OH 


4035 


CH2KH2 


Ph 


methyl 


H 


H 


OH, OH 


4036 


KH{C-KH)KH 2 


Ph 


R 


H 


H 


<*>-pin 


4037 


NH(CHKH>NH 2 


Ph 


methyl 


H 


H 


(♦)-pin 


4038 


NH(C-NH)NH 2 


Ph 


K 


R 


H 


OH, OH 


4039 


NH(C-HH)NH2 


Ph 


methyl 


K 


H 


OH, OH 


4040 


NH (C—KH) NH 2 


Ph 


H 


CH 3 


CH3 


(♦>-pin 


4041 


KH(OKH)KH 2 


Ph 


H 


C&3 


CH3 


OH, OH 


4042 


OMe 


Ph 


CH 3 


H 


K 


(♦)-pin 


4043 


RH(OHH)H 


Ph 


CB3 


B 


H 


<*)-pin 


4044 


OMe 


Ph 


CH 3 


H 


R 


OH, OH 


4045 


NH(C— NK) H 


Ph 


CH 3 


H 


H 


OH, OH 
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Table 28 




•X 



Ex 


X 








R 16 


T 1 Y 2 


4050 


CH3MH2 


Ph 


CH2OO2H 


H 


H 


{♦>-pin 


4051 


CH2HH2 


Ph 


methyl 


H 


H 


<♦> -pin 


4052 


CH2RH2 


Ph 




H 


H 


OH, OH 


4053 


CH2NH2 


Ph 


methyl 


H 


H 


OH, GH 


4054 


NH<C-NH)NH 2 


Ph 


CH2CW 


a 


H 


(♦)-pln 


4055 


NH{0-NH)NH 2 


Ph 


methyl 


H 


H 


<*>-pin 


4056 


NH<CH3H)NH 2 


Ph 


CH 2 CN 


fi 


H 


OH, OH 


4057 


NH{C-NH)NH 2 


Ph 


methyl 


H 


H 


OH , OH 


4058 


NH(C-HH)NH 2 


Ph 


CH3 


CH 3 


H 


{*} -pin 


4059 


HH<OHH)NH 2 


Ph 


CH 3 


CH 3 


H 


CH, OH 


4060 


cm* 


Ph 


CH 3 


H 


H 


{♦>-pin 


4061 


MK<C-NH)H 


Ph 


CH 3 


a 


H 


{♦>-pin 


4062 


OMe 


Ph 


CH3 


a 


H 


gh, oh 


4063 


NH<ONH)H 


Ph 


CH 3 


R 


H 


OH, OH 


4064 


CH2NH2 


Ph 


H 


fi 


H 


{♦>-pin 


4065 


CH 2 NH 2 


Ph 


H 


H 


H 


OH, OH 



Phya. Data 
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Table 29 




A* 




R i3 




Ri5 


R 1€ 


Y l y 2 


4070 


CH2EZB2 


Fa 


A 


tz 
a 


if 


f + \ -rHn 
l T t y*" 


4071 


CH2HH2 


Ph 


methyl 


H 


H 




4072 


CH2HH2 


Ph 


K 


H 


K 


OH, OS 


4073 


CH2NH2 


Ph 


methyl 


H 


B 


OH, OR 


4074 


KH(C-KH)KH 2 


Ph 


H 


E 


H 


(♦> -Pin 


4075 


KH(OKK)NH 2 


Ph 


methyl 


H 


H 


(>)-pin 


4076 


NH(ONH)KH 2 


Ph 


K 


H 


H 


OH, OH 


4077 


NH(C-NK)NH2 


Ph 


methyl 


B 


K 


OH, 08 


4078 


NH(C-KH>HH 2 


PH 


CH3 


CH 3 


H 


<*>-pin 


4079 


KH(OKH>KH2 


Ph 


CH 3 


CH 3 


H 


OH, OH 


4000 


Cite 


PH 


H 


K 


08 


(♦>-pia 


4081 


NH(ONH)H 


Ph 


H 


H 


F 


(♦>-pin 


4082 


Otte 


Ph 


K 


B 


He 


OH, OK 


4083 


NH (C-NH)H 


Ph 


H 


H 


Bt 


OH, OH 
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Table 30 

HP 




Ex 




R 13 


a" 


R 1S 


4088 


CH^HHa 


PhCH 2 


H 


H 


4089 


CH2NH2 


PhCH 2 


H 


methyl 


4090 


CH2NH2 


PhCH 2 


H 


CH 2 CN 


4091 


CH 2 HH 2 


M1CH2 


H 


OT2OOOH 


4092 


CH 2 NH 2 


PJ1CH2 


H 


CH 2 NC 


4093 


CH2KH2 


PhCH 2 


H 


CH2NO2 


4094 


CH2NH2 


PhCH 2 


H 


<CH2)2 OH 


4095 


CH2NH2 


PbCH 2 


H 


CH2SOCH3 


4096 


CH2HH2 


PhCH 2 


R 


H 


4097 


CH2NH2 


PhCH 2 


H 


methyl 


4098 


CH2KH2 


FhC&2 


H 


CH 2 CN 


4099 


CH2NH2 


PhCH 2 


H 


CS2OOOH 


4X00 


CH2NH2 


PhCH 2 


H 


CH 2 NC 


4101 


CH 2 NH 2 


PhCH 2 


H 


CH 2 N0 2 


4102 


CH2NH2 


PhCH 2 


H 


(CH 2 )20H 


4103 


CH2NH2 


PhCH 2 


H 


CH2SOCH3 


4104 


NH{ONH)KH 2 


PhCH 2 


H 


H 


4105 


HH(ONH)MH 2 


PhCH 2 


H 


methyl 


4106 


NH(ONH) NH 2 


PhCH 2 


H 




4107 


NH(C-NH)NH 2 


PhCH 2 


H 


CH 2 OOOH 


4108 


NH<ONH}NH 2 


PhCH 2 


K 


CH 2 NC 


4109 


NH(C-NH)NH 2 


PhCH 2 


H 


CH2NO2 


4110 


NH <C— NH)NH 2 


PhCH 2 


H 


(CH 2 ) 2 OH 


4111 


NH(C-NH)NH 2 


PhCH 2 


H 


CH28OCH3 


4112 


NH(O40i)fiH2 


PhCBfc 


H 


H 


4113 


NH(C-NH)NH 2 


PhCB 2 


H 


methyl 


4114 


NH(C-NH)NH 2 


PhCH 2 


H 


CH 2 CN 


4115 


NH<ONH)NH 2 


PI1CH2 


K 


CH 2 OOOH 


4116 


NH{C-KH)KH 2 


PhCH 2 


H 


CH 2 NC 


4117 


NH (0-NH)NB 2 


PhCH 2 


H 


CH2NO2 


4118 


NH <C— NH) NH 2 


PhCH 2 


H 


(CH 2 ) 2 OH 



PCT/OS95/16248 



* and nr*l 





Y l y 2 


CI 


<♦) -pin 


H 


{♦) -pin 


H 


(♦)-pin 


H 


{♦) -pin 


H 


(♦)-pin 


H 


<*)-pin 


H 


(♦>-pin 


H 


<*)-pin 


HO2 


OH, OH 


H 


OH, OH 


H 


OH, OH 


H 


OH, OH 


H 


OH, OH 


H 


OH, OH 


H 


OH, OH 


H 


OH, OH 


H 


<+) -pin 


H 


<♦) "Pin 


H 


{♦) -pin 


H 


(♦>-pin 


K 


{♦>-pin 


H 


<-)-pin 


H 


(♦>-pin 


H 


<♦) -pin 


H 


OH, OH 


H 


OH, OH 


H 


OH, OH 


H 


OH, OH 


H 


OH, OH 


H 


OH, OH 


H 


OH, OH 
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Table 31 




and zn-l 



Ex 


X 


R 13 




ais 


Y 1 Y 2 


4124 




PaCH 2 


H 


a 


{♦)-pin 


4X25 


CH2NH2 


PhCH 2 


H 


methyl 


(+)-pin 


4126 


CH2NH2 


PhCH 2 


H 


CH 2 CN 


<*)-pin 


4127 


CH2NH2 


PhCH 2 


H 


CH 2 COOH 


{♦)-pin 


4128 


CH2NH2 


PhCH 2 


H 


CH2NC 


<*>-pin 


4129 




PhCH 2 


H 


CH2NO2 


<♦) -pin 


4130 


CH2KH2 


PhCH 2 


H 


(CH2>2OT 


<♦) -pin 


4131 


CH2NH2 


PhCH 2 


H 


CH 2 SOCH3 


<*>-pin 


4132 


CH2MH2 


PhCH 2 


H 


fi 


OH, OH 


4133 


CH2NH2 


PhCH 2 


H 


methyl 


OH, OH 


4134 


CH2NH2 


PhCH2 


fi 


CH 2 OJ 


OH. OH 


413 S 


CH2NH2 


PhCH 2 


H 


(S2OOOH 


OH, OH 


4136 


CH2NH2 


PhCH 2 


H 


CH2HC 


OH. OH 


4137 


CH2KH2 


PhCH 2 


H 


0*2*102 


OB, OH 


4138 


CH2KH2 


PI1CH2 


H 


<CH2>2QH 


OH, OH 


4139 


CH2NH2 


PhCH 2 


H 


CH 2 SOCH 3 


OH. OH 


4140 


HH (C-NH)NH 2 


FhCH 2 


H 


H 


{♦) -pin 


4141 


NH(C-NH)NH 2 


PhCH 2 


H 


methyl 


{♦) -pin 


4142 


NH(C-NH)NH 2 


£hCH 2 


H 


CH2CW 


(>) -pin 


4143 


NH(C-NH)NH 2 


PhCH 2 


H 


* ca 2 oooH 


(♦)-pin 


4144 


MR(ONH)Hg2 


PhCH 2 


H 


CH 2 NC 


(+) -pin 


4145 


NH(C-*IH)NH2 


PhCH 2 


H 


CB2KO2 


(♦>-pin 


4146 


NH<C-NH)NH 2 


PhCH 2 


H 


{CH 2 )20H 


(♦)-pln 


4147 


NH{C-NH)NH 2 


PhCH 2 


H 


CH 2 SOCH3 


(♦)-pin 


4148 


NH { O-NH) NH 2 


PhCH 2 


fi 


fi 


OH, OH 


4149 


NH{C-NH)NH 2 


PhCH 2 


H 


methyl 


OH, OH 


4150 


MH(OHH)NH2 


FhCH 2 


H 


CH 2 CN 


OH, OH 


4151 


KH(ONH)NH2 


PhCH 2 


H 


CH 2 COOH 


OH, OH 


41S2 


NH{C-NH)HH 2 


Phcaa 2 


H 


CH 2 NC 


OH, OH 


4153 


NH{0-NH)NH 2 


PhCH 2 


H 


CH2HO2 


OH, OH 


4154 


NH<OHH}NH2 


PhCH2 


H 


(CH 2 )20H 


OH, OH 
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Table 32 




and 



Ex 


X 




R* 5 




T^T 2 


A 1 JC rt 


V*H2«U1 2 


PhCH 2 


H 


H 


<+)-pin 




CH 2 NH 2 


PhCH 2 


CI 


H 


<*>-pin 






PhCH 2 


H 


methyl 


<*)-pin 






BUM} 

FnCa 2 


H 


CH 2 Of 


{♦>-pin 






*M1CH 2 


CI 


CH 2 CK 


(♦)-pin 








H 


Cfi 2 COOH 


{♦) -pin 






JfAUi 2 


H 


CH 2 NC 


<♦) -pin 


» JLO / 


CH2NH2 


xMmn 2 


H 


CH 2 N0 2 


(+> -pin 


4X68 






H 


{ CH 2 } 2 OH 


{♦)-pin 


4169 






H 


CH 2 &OCH3 


{♦) -pin 


4170 




tr av^n 2 


H 


H 


OH, OH 


417 X 


CH-iNHo 


PhCH 2 


CX 


H 


OH, OH 


4172 


CH 2 NH2 


PhCH 2 


n 


methyl 


OH, OH 


4173 




PhCH 2 




CH 2 CH 


OH, OH 


4174 




PHCH 2 


CI 


CH 2 CN 


OH, OH 


4175 


CH 2 NH 2 


PhCH 2 


tr 

n 




OH, OH 


4176 




PhCH 2 


t» 
a 




OH, OH 


4177 


CH2NH2 




H 


wl 2 m->2 


OH, OH 


4178 


CH2NH2 


PhCH 2 




"^{CH 2 ) 2 OH 


OH, OH 


4179 


CH2HH2 


PhCH 2 


H 


GH 2 SOCH 3 


OH, OH 


4180 


KH{C-OT)NH 2 


PI1CH2 


H 


H 


<*>-pin 


4181 


NH{C-NH)NH 2 


PhCH 2 


H 


methyl 


<*)-pin 


4182 


NH<OMH)NH 2 


PhCH 2 


H 


CH 2 CN 


{♦>-pin 


4183 


NH(C-*IH)NH 2 


PhCH 2 


H 


CH 2 COOH 


<«•) -pin 


4184 


NH{C-NH) NH 2 


PhCH 2 


H 


CH 2 NC 


<♦) -pin 


4185 


NH ( O-NH) HH 2 


PhCH 2 


H 


CH 2 KQ2 


{♦)-pin 


4186 


NH(C-Hfi)HH 2 


PbCH 2 


H 


<CH 2 ) 2 OH 


<*>-pin 


4X87 


NH (C— NH) NH 2 


PhCH 2 


H 


CH2SOCH3 


<+} -pin 


4X88 


NH (C— NH)NH 2 


PhCH 2 


H 


H 


OH, OH 


4185 


NH(C-NH)NH 2 


PhCH 2 


H 


methyl 


OH, OH 



Phy». 
Date. 
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4X90 


HH(OHH)HH 2 


FhCH2 


H 


CH 2 CN 


OH, 


OH 


4X91 


NH<C-NH)NH 2 


PhCH 2 


H 


CH 2 COOH 


OH, 


OH 


4X92 


HH(C-8H)HH 2 


PfaCH 2 


H 


CH 2 KC 


OH, 


OH 


4X93 


HH(0*m)KH 2 


FhCH 2 


H 


CH 2 N0 2 


OH, 


OH 


4X94 


KH(OHH)NH 2 


FhCH 2 


B 


(CH 2 )20H 


OH, 


OH 


4X95 


NH(C-HH)NH 2 


PhCH 2 


H 


CH 2 SOCH3 


OH, 


OH 
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Table 33 




X and 



KX 

4200 

4201 

4202 

4203 

4204 

4205 

4206 

4207 

4208 

4209 

42JL0 

4211 

4212 

4213 

4214 

4215 

4216 

4217 

4218 

4219 

4220 

4221 

4222 

4223 

4224 

4225 

4226 

4227 

4228 

4229 



X 




R^ 


yly2 






n 

n 


<♦) -pin 


CH2NH2 


PhCH 2 


tnothyl 


-pin 




PJxCH 2 




{♦) -pin 


CH2HH2 


PhCH2 


CH2CN 


(♦) -pin 


CHoNH"> 


PI2CH2 


vajvwwo 


\+) -pin 


CH2NH2 


PhCH2 


CH 2 NC 


-pan 


CH2NK2 


PI1CH2 




l*j "pin 


CH2NH2 


PhCH 2 


(CH2) 


1* / -pin 


CH2NH2 


PhCH 2 


CHoSOCH-a 


1 w pin. 


CH2NH2 


PI1CH2 


H 




CH2 HB 2 


PhCH 2 


mafchyl 




CH2NH2 


PhCH 2 


CH 2 CN 


n« £W 
vtt , \*m 


CH2NH2 


PhCH 2 


CB 2 CN 


OH, OH 


CH2NH2 


PhCH2 


CH 2 OOOH 


OH, OH 


CH2NH2 


PhCH 2 


CH2NC 


OH, OH 


CH2KH2 


PhCH 2 . 


CH2NO2 


OH, OH 


CH2NH2 


PhCH2 


(CH 2 ) 2OH 




CH2NH2 


PhCH 2 


CH2S9q«3 


OH, OH 


HH(OOT>»H2 


PhCH 2 


H 


(♦)-pin 


NH<C-NH)NH 2 


PhCH 2 


mafcfayl 


(♦)-p±n 


HH{OMH)NH 2 


PhCH2 


CH2CN 


<*)-pin 


NH{ONH)NH 2 


PhCH 2 


<CH 2 )2CM 


<*>-pin 


NH{O^H)NH2 


PhC3f 2 


CH 2 COOH 


<*)-pin 


NH(C-NH)NH 2 


PhCH2 


(CH2) 2 COQH 




NH<C-NH)KH 2 


PhCH 2 


CH 2 MC 


(♦) -pin 


HH{ONH>NH 2 


PhCH 2 


CH2NO2 


(♦>-pin 


NH{ONH)NH 2 


PhCH2 


{CH 2 )20K 


O-pln 


NH(C-NH)NH2 


PhCH2 


CH2fiOCH3 


C)-pin 


NH<C-*JH>NH 2 


PhCH2 


H 


OH, OH 


NH<ONH)NH 2 


PhCH 2 


methyl 


OH, OH 
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4230 


NH(OKH)NH 2 


PhCH 2 


CH-gCH 


OH r 


OH 


4231 


NH(ONH)HE 2 


PbGH 2 


£CH 2 > 2 CN 


OR, 


OH 


4232 


KH{C— NH)NH 2 


PhCH 2 


CH 2 COOH 


OH, 


OH 


4233 


KH(OOT)NH 2 


PUCH 2 


(CS 2 ) 2 O0CK 


OS, 


OH 


4234 


NH(0*IH)NH 2 


FhCH 2 


CS2KC 


OH* 


OB 


4235 


NH(C-HH)HH 2 


PhCR 2 


CHaK02 


OH. 


OH 


4236 


NB(OKH>NB 2 


PhCH 2 


CCH2>20K 


OH, 


OH 


4237 


NH(ONH)NH 2 


PhCH 2 


CS2SOCS3 


OK, 


OH 
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Table 34 

N*"~'J\ 

1 ,« o yj 



EX 


X 


H X3 


Y i T 2 




CH 2 NH 2 


PhCH 2 


<<0-pin 


4243 


CH2KH2 


PhCH 2 


OH, OH 


4244 


NH<O^H)NH 2 


PhCH 2 


<♦) -pin 


4245 


HH(OOT)HH 2 


PhCH 2 


OH, OH 


4246 


OMe 


PhCH 2 


(*) -pin 


4247 


OMe 


PhCH 2 


OH, OH 


4248 


NH<C-NH)H 


PhCB 2 


(+)-pin 


4249 


KH(0«H)H 


FhCH 2 


OH, OB 


4250 


CH 2 NH 2 


PhCH 2 CH 2 


<-)-pin 


42SX 


CH2NH2 


PhCH 2 CH 2 


OH, OH 


4252 


NH(0-NH)KH 2 


PbCH 2 C3l2 


<«-)-pin 


4253 


NH<0-NH)NH 2 


PbCH 2 CH 2 


OH, OH 


4254 


OMe 


PI1CH2CH2 


<+) -pin 


42S5 


OMe 


PhCH2CH2 


OH, OH 


4256 


NHtOHH)H 


PhCH 2 CH2 


<«->-pin 


4257 


NH (O-NH)H 


PhCH 2 CH 2 


OH, OH 


4258 


CH 2 NH 2 


Ph 


O-pin 


4259 


CH2MH2 


Ph - ^.t' 


OH, OH 


4260 


NH<ONH)NH 2 


Ph 


{♦)-pin 


426X 


NH{C-NH)NH 2 


Ph 


OH, OH 


4262 


OMe 


Ph 


{♦>-pin 


4263 


OMe 


Ph 


OH, OH 


4264 


NH<ONH)H 


Ph 


<-) -pin 


4265 


KH(C-*ZH)H 


Ph 


OH, OH 


4266 


CH 2 KH 2 


PhCH 2 CH 2 S 


<♦> -pin 


4267 


CH 2 NH 2 


PhCH 2 S 


<+) -pin 


4268 


CH 2 NH 2 


PhCH 2 CH 2 S 


OH, OH 


4269 


CH2KH2 


PhCH 2 6 


OH, OH 


4270 




m-2 
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4271 


CH 2 NH 2 


PhCH 2 


(+>-pin 


4272 


CH2KH2 


PhCH 2 


OK, OH 


4273 


NH(ONH)NH 2 


PhCH 2 


{♦)-pin 


4274 


HH(ONH)NH 2 


PfaCH 2 


OH, OB 


4275 


OMe 


PbCH 2 


{♦)-pin 


4276 


0M» 


PhCHj 


OH. OR 


4277 


HH(OBH)H 


PhCH 2 


(♦)-p±n 


4278 


KH{ONH)H 


PhCH 2 


OH, OH 


4279 


CH2NH2 


PbCH 2 CH 2 


<*)-pin 


4280 




PbCH 2 CH 2 


OB, OH 


4281 


NHCO-NH)HH2 


PhCH 2 CH 2 


(♦)-pin 


4282 


NH(CVNH)NH 2 


PhCH 2 CH 2 


OH, OH 


4283 


Gtto 


PhCH 2 CH 2 


<+>-pin 


4284 


QUtt 


FhCH 2 CH 2 


GH 


4285 


HH{OHH)H 


PhCH 2 CH2 


(♦>-pi» 


4286 


NH(0-NH)H 


PhCH 2 CH 2 


OH, OH 


4287 


CH2NH2 


Ph 


<*)-pin 


4288 


CH2NE2 


Ph 


OH, OH 


4289 


NH(C-NH)NH 2 


Ph 


(♦>-pin 


4290 


NH(0-SH)NH 2 


Pix 


OH, OH 


4291 


OKa 


Pfa 


(♦>-pin 


4292 


OMe 


Pfc 


OH, OH 


4293 


NH(ONH)H 


Ph 


(♦>-pi* 


4294 


NH(ONH)H 


Ph 


OH, OH 


DB. 


HRMS CalC f d. 


495. 3255 , Found 495.3257 


DC. 


HRMS Calc»d. 


467. 2442 , Found 


467.2950 
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Table 35 



V-N 



N 



< 1 

(CH2)„ N-< 



H 



EX 


X 




Y l y 2 






m-l 




4299 


CH2HH2 


PhCH 2 


{♦>-pin 


4300 


CH 2 HH 2 


PhCH 2 


OH t OH 


4301 


NH(C-NH)NH 2 


PhCH 2 


{♦) -pin 


4302 


HH(OKH}NH 2 


PhCH 2 


OH, OH 


4303 


GMe 


PhCH 2 


{♦) -pin 


4304 




PhCH 2 


oh, oa 


4305 


NH{ONH)H 


PftCH 2 


(♦>-pin 


4306 


NH{0-NH)H 


PhCH 2 


oh, 


4307 


<S 2 NH 2 


PhCH 2 CH 2 


(♦)-pin 


4308 


CH 2 NH 2 


PhCH 2 CH 2 


OH, OH 


4309 


NH(ONH)NH 2 


PhCH 2 CH 2 


{♦)-pin 


4310 


KH{CHNH)HH 2 


PhCH 2 CH 2 


OH, OH 


4311 


Ota 


PhCH 2 CH 2 


<♦) -pin 


4312 


OMe 


PhCH 2 CH 2 


OH, OH 


4313 


KH(C-33H>H 


PhCH 2 CH 2 


<*)-pin 


4314 


SH(ONH)H 


PhCH 2 CH 2 


OH, OH 


4315 


CH 2 NB 2 


Ph - 


(♦) -pin 


4316 


CH 2 NH 2 


Hi 


OH, OH 


4317 


NH(C-NH)NH 2 


Ph 


<*>-pin 


4318 


NH{C-*IH)NH 2 


Ph 


OH, OH 


4319 


QMa 




<*>-pin 


4320 


OMe 


Ph 


OH, OH 


4321 


NH{OfiH)H 


Ph 


(♦)-pin 


4322 


NH(ONH)H 


Ph 


OH, OH 


4323 




»-2 




4324 


CH 2 NH 2 


PhCH 2 


<+)-pin 


4325 


CH 2 NH 2 


PhCH 2 


OH, OH 


4326 


HH(C-NH)NH 2 


PhCH 2 


<*)-pin 



Phyo. Data 



DE 
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4327 


NH(OMHJKH2 


PhCHj 


OH, OH 






PhCHa 


{♦) -pin 


4329 




PI1CH2 


OH, OH 


4330 


KH(0-NH)H 


PI1CS2 


(♦) -pin 


4331 




PbCH2 


OH, OH 


4332 


CH2HH2 


FhCH^CH2 


<«•) -pin 


4333 


CB2NH2 


PhCH2CH2 


OH, OH 


4334 


HH ( CXJH) NH2 


PI1CH2CH2 


(♦) -pin 


4335 


NH(ONH)KH2 


ACH2CS2 


OH, OH 


4336 


GHft 


PI1CH2CH2 


{♦) -pin 


4337 


OHe 


PhCH2CH2 


OS, OH 


£338 




PI1CH2CH2 


(♦) -pin 


4339 


NH (C—fJHl H 


PI1CH2CH2 


OH, OR 


4340 


CH2KH2 


% 


(♦) -pin 


4341 


CH2HH2 


Pb 


OH, OH 


4342 


KB (C-WH)KH2 


Ph 


{♦) -pin 


4343 


UU f f*— JTTT \ UU,. 

«n v w 1 iui / jw2 


ra 


Aff Off 
via, Ua 


4344 


CM* 


Ph 


(♦>-pin 


4345 


GMe 


Ph 


OH, OS 


4346 




Ph 


(♦>-pin 


4347 


NH (C— NH) E 


Ph 


OB, OH 


DE. HE 


tMS Calc«d. 495. 


3255, Found 


495.3249 
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Table 36 




jsc 


X 


R XJ 


R 14 


yl y 2 












Die 




EnCH 2 


H 


{+) -pin 


WW 




nlCn 2 


methyl 


(+) -pin 


a "sen 




PtiCri 2 


CH 2 CHf 


{+) -pin 








CH 2 COOH 


{♦) -pin 




>»-4x 2 jl!ixi 2 




CH2HC 


<♦) -pin 


4351 






CH 2 Kp2 


{+) -pin 








|v2i 2 J 2 UH 


{«-} -pin 


lice 


CH;jRH 2 


FHCH2 


CH2SOCH3 


(+}-pin 


4356 


CH2HH2 


PhCH 2 


H 


OH, OH 


4357 


CH2NH2 


XfeCHj 


methyl 


OH, OH 


43S8 


CH 2 HH 2 


PfcCH 2 


CH 2 CN 


OH, OH 


4359 


CH2KH2 


PhCH 2 


CH 2 COOH 


OH, OH 


4360 


CH 2 UH 2 


ltoCH 2 ~ 


CH2NC 


OH, OH 


4361 


CH 2 UH 2 


&ch 2 


CH 2 N0 2 


OH, OH 


4362 


CH^IlHj 


FhCH 2 


(CH 2 ) 2 OH 


OH, OH 


4363 


CH2HH2 


acH 2 


ch 2 soch 3 


OH, OH 


4364 


HH<C-3JH) HH 2 


PhCH 2 


R 


<♦> -Pin 


4365 


BH<C*=HH)NH 2 


ShCH 2 


methyl 


(♦) -pin 


4366 


HH(ONH) HH 2 


. PhCH 2 


CH 2 CN 


{♦) -Pin 


4367 


2!IH{0=KH)JHH2 


PhCH 2 


(CH 2 ) 2 C» 


(♦) -pin 


4368 


HH (ONH) HH 2 


PhCH 2 


CH 2 COGH 


<♦) -pin 


4369 


HH(OHH}IIH 2 


acH 2 


<CH 2 ) 2 C0aH 


.<♦) -pin 



Efays. 
Data 
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4370 


vrcr fn mill no. 

IBS |G"VfilI IW2 


jciii* f»2 




t+\ -pig 


4371 


HH(0*HH>HK2 


JrXXUi2 


CH2HO2 


v^/ P* »* 


4372 


%rt f < < ■ mi 1 1 «m 




\v.**2» 2^^^ 




4373 


KH (CXHK) HHj 


Jrm»r»2 


rH**SOCH-k 


I* # pi** 


4374 


BH (Mu! BK2 


Jr liV »*"2 


a 


W OH 


4375 






QMitixyl 




4376 


HH(C M BH)1IH2 


pwrv. 
JrJJ* ■i»2 


CS2CK 


na OT? 
Ult| \Jtx 


4377 




trt n..r«2 


%v**2' 2^* 




4376 


KTR f PskKTH\ TBI-. 




CH^COOH 


OH # OH 


4379 


BH (0*$2H) HHj 




(d?_ \ -»COGH 


ojtj on 


4360 


nm f|i unit KTTT 


"2 






4381 


BR (O'BH) NH2 


MrSMm 02 




OH, OH 


4362 


BB |C"Wt| B«2 


JnP\.<»2 






4383 


BH IC^*BH/ BB2 


* Xiv- **2 




OK* OS 


4384 










4385 


CS2KR2 


<flXL«l&2 


a 




4386 


CK2HK2 


4rla\i.n2 






4387 . 


CH2SK2 


Jr*uj»2 






4388 


An «nr 
CH2KH2 








4389 


CH2HK2 


jrm. . f»2 




***** 


4390 


CH2HK2 




CH2K02 




439X 






(CH 2 >2^ 






vj»2 2 


PilCHo 


CH2SOCH3 


(♦) -pin 


4393 


CHUNK** 


PI1CH2 


H 


OH, OH 


it "JO it 

4394 


^kx2****2 




metliyl 


OH # OH 


a me 


v»**2 "2 


OXCH2 


CH 2 CH 


OH, OH 


439o 


PW— WW- 


PhCH 2 


CH2OOGH 


OH, OH 


4397 




PilCH2 




OH, OH 


4398 




PhCT^2 


CH-vHO-> 


OH, OH 


4399 


CH2HB2 


KSUE12 


IV-H2/ 2^"°* 




4400 


CH2HH2 


PfeCK2 


CH2SOCH3 


OH, OH 


4401 


HH(OKB>HH 2 


PhCH 2 




<♦) -Pin 


4402 


BH(0«IH>SH2 


FfcCH 2 


ethyl 


(♦)-pia 


4403 


HH(C=HH)HH 2 




CH2CH 


(^)-pin 


4404 


BH (C CC KH) HH2 


PhCH 2 


(CH 2 )2C» 


(*> -pin 
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4405 


MH{OHH)HH 2 


IfcCH 2 


chjCogh 


<♦) -pin 


4406 


HH(OHH)HH 2 


PfcCH 2 


(CH 2 ) 2 COOH 


<+) -pin 


4407 


HH{ONH)HH 2 


mcHa 


CH 2 HC 


<♦) -pin 


4408 


HH(C-HH)HH 2 




CH 2 B0 2 


(«■) -pin 


4405 


HH(OHH)HH 2 


ShCH 2 


(CH 2 ) 2 OH 


<♦) -pin 


4410 


UH(C-^H)HH 2 


*toCH 2 


CH 2 SOCH 3 


(♦) -pin 


4411 


HH(OHH)NH 2 


5hCH 2 




QH, OH 


4412 


HH(OHH)HH 2 




athyl 


OH, OH 


4413 


HH{ONH)HH 2 


FnCH 2 


CH 2 CH 


OH, OH 


4414 


HH{ONH)HH 2 


FhCH 2 


(CH 2 ) 2 csr 


OH, OH 


4415 


NH(OHH)HH 2 


5toCH 2 


CH 2 C00H 


OH, OH 


4416 


HH(OBH)HH 2 


PhCH 2 


(CH 2 ) 2 00QH 


OH, OH 


4417 


HH(OHH)KH 2 


PhCH 2 


CH 2 NC 


cm 


4418 


HH(OKH)NH 2 


pftCH 2 


CH 2 KD 2 


OH, OH 


4419 


HH(OHH)HH 2 


PhCH 2 


(CH 2 )2C» 


OH, OH 


4420 


HH (ONH) NH 2 


FhCH 2 


CH 2 SOCH 3 


OH, OH 


4421 






B-0 




4422 


CH 2 UH 2 


PhCH 2 


H 


(♦) -pin 


4423 


CH 2 NH 2 


FhCH 2 


methyl 


{♦) -pin 


4424 


CH 2 NH 2 


FhCH 2 


CH 2 CH 


<+}-pin 


4425 


CH 2 NH 2 


FfaCH 2 


CH 2 COOH 


<+)-pin 


4426 


CH 2 HH 2 


PhCH 2 


CH 2 HC 


<+} -pin 


4427 


CH 2 HH 2 


*fcCH 2 




<*) -pin 


4428 


CH 2 HH 2 


FhCH 2 


(CH 2 ) 2 OH 


<+>-pin 


4429 


CH 2 NH 2 


PhCH 2 


CH 2 SOCH 3 


{♦) -pin 


4430 


CH 2 HH 2 


I*faCH 2 


* H 


OH, OH 


4431 


CH 2 HH 2 


FfcCH 2 


methyl 


OH, OH 


4432 


CH 2 NH 2 


FhCH 2 


CH 2 CN 


OH, OH 


4433 


CH 2 HH 2 


FhCH 2 


CH 2 C00fi 


OH, OH 


4434 


CH 2 NH 2 


P$lCH 2 


CH 2 HC 


OH, OH 


4435 


CH2HH 2 


EaCH 2 


CH 2 K0 2 


OH, OH 


4436 


CH 2 HH 2 


EhCH 2 


<CH 2 ) 2 OH 


OH, OH 


4437 


CH 2 HH 2 


HlCH 2 


CH 2 SOCH 3 


OH, OH 


4438 


HH<C=HH)NH 2 


psich 2 


H 


{♦>-pin 


4439 


HH(OHH)HH 2 


PhCH 2 


methyl 


<♦) -pin 
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4440 


HH(C-HH)HH 2 


PhCH 2 


CH 2 CH 


(♦> 


-pin 


444X 


HH(OHH)HH 2 


PhCH 2 


(CH a ) 2 CH 


<♦) 


•pin 


4442 


KH(C-HH)HH 2 


FiiCH 2 


CH 2 CQ0H 


<♦> 


-pin 


4443 


HH (OHH) HH 2 


FfaCH 2 


(CH 2 ) 2 ooas 


<♦> 


-pin 


4444 


SB (OHH)HH 2 


PhCH 2 


CHjKC 


(♦> 


-pin 


4445 


HH(OHH)SH2 


FfaCH 2 


CH 2 H0 2 


(♦> 


•pin 


4446 


HH(OHH)HH 2 


PhCH 2 


(C^>20H 


(♦) 


-pin 


4447 


HH(ONH)HH 2 


PfcCH 2 


CH 2 SOCH 3 


(+) 


-pin 


4440 


HH{OHH)HH 2 


5faCH 2 


H 


H, 


08 


4449 


HH (OHHjHHa 


FfaCH 2 


methyl 


OH, 


GH 


4450 


, HH (C*^2H)2JH 2 


PfaCH 2 


CH 2 CH 


OK, 


OH 


445X 


HH (OSH) HH 2 


FhCH 2 


(CH 2 ) 2 CK 


0H f 


OS 




HH (ONH) HH 2 


P5aCH-> 
<* 


CH 2 O0OH 


OK* 


OH 


4453 


HH(OHH)HH 2 


PfaCH 2 


<CH 2 ) 2 COOH 


OH, 


OH 


4454 


HH(OHH>HH 2 


PbCH a 


cSaHC 


OH, 


OH 


4455 


HH (O c HH)HH 2 


PkCH 2 


CH2H02 


OH, 


OH 


4456 


NH(ONH) HH 2 


ItaCH 2 


(CH 2 ) 2 0K 


OK, 


OH 


4457 


HH (OHH) HH 2 


PhCH 2 


CH 2 S0CH 3 


oh. 


OK 
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Kx 


X 


R« 




y l Y 2 


4462 




K1CH2 


H 


{+) -pin 


4463 


CH2HH2 


J&CH 2 


methyl 


<♦> -pin 


4464 


CH2HH2 


M1CH2 


CH 2 CN 


<♦) -pin 


4465 


CH 2 KH 2 


PhCH 2 


CH 2 COOH 


<*) -pin 


4466 


CH2HH2 


ac»2 


CH 2 HC 


{♦>-pin 


4467 


CH223H2 


H1CH2 


CH2IIP2 


<*> -pin 


4468 


CH2HB 2 


IfcuCH 2 


(CH 2 ) 2OH 


(♦) -pin 


4469 


CH 2 NH 2 


£faCH 2 


CH2OTCH3 


<<►) -pin 


4470 


CH2SH2 


%CH 2 


H 


OH, OH 


4471 


CH2HH2 


acH 2 


methyl 


OH, OH 


4472 


CH2KH2 


aCH 2 


CH 2 CH 


OH, OH 


4473 


CH2KH2 


fllCH 2 


€H 2 GOOH 


OH, OH 


4474 


CH2KH2 


PhCH 2 


CH2TC 


OH, OH 


4475 


CH 2 HH 2 


«1CH 2 




OH, OH 


4476 




ItlCH 2 


<CH 2 ) 2 OH 


OH, OH 


4477 


OI2KH2 




CH2SCCH3 


OH, OH 


4478 


KH(C=HH)HH 2 


acH 2 


H 


W -pin 


4479 


HH(OHH)HH 2 


ACH 2 


methyl 


(+> -pin 


4460 


KH{ONH)IIH 2 


RiCH 2 


oa 2 CN 


{+) -Pin 


4461 


23H(ONH)HH 2 


ACBa 


<CH 2 ) 2 CN 


{♦} -pin 


4482 


HH(C»OT)HH2 


PfaCH 2 


CH 2 C00H 


<♦) -pin 


4483 


HH{OHH)HH 2 




(CH 2 ) 2 COOH 


{«•) -pin 


4484 


HH(OMH)HH 2 


SbCR 2 




<*) -Pin 


4485 


HH<C=4SH)]9H 2 


&CB 2 




(♦) -pin 
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4486 


HH(OHH)SH 2 


VhCH 2 


(CH 2 ) 2 OH 




■pin 


4487 


HH(OHH)HH 2 


PhCH 2 




(♦>• 


-pin 


4488 


HH(ONH)JZH 2 


EtaCH 2 


H 


OH r 


OH 


4489 


HH(OHH)HH 2 


PhCH 2 


methyl 


OH, 


CM 


4490 


KH{OHH)HH 2 


PtlCH 2 


CH 2 CH 


OH, 


CM 


449X 


HH(C-HH)NH 2 


EhCH 2 


(CH 2 ) 2 C3ff 


cm* 


cm 


4492 


HH(OHH) NH 2 


EhCH 2 


CH 2 COOH 


CM, 


CM 


4493 


HH(OHK)HH 2 


FhCH 2 


(CH 2 ) 2 C00H 


or. 


cm 


4494 


HH(C 30 KH)2tH 2 


PhCH 2 


CH 2 KC 


OH, 


CM 


4495 


HH(0«HH) HH 2 


EfeCH 2 


CH 2 U0 2 


cm. 


cm 


4496 


HH(ONE>HH 2 


HlCH 2 


(CH 2 > 2 OH 


QH r 


CM 


4497 


HH(OKH)HK 2 


RjCH 2 


ca 2 socK 3 


oh, 


cm 


4498 












4499 


CH 2 HH 2 


I*xCH 2 


H 


<♦> 


-pin 


4500 


CH 2 NH 2 


ttlCH 2 


mathyl 


(♦) -pin 


4501 


CH 2 HH 2 


EbCB 2 


CH 2 CH 


(*) 


-pin 


4502 


CH 2 HH 2 


IfeCH 2 


CT 2 COOH 


(♦> 


-pin 


4503 


CK 2 HH 2 


EfeCH 2 




{♦> 


-pin 


4504 


CH 2 HH 2 


acH 2 


CH 2 JK> 2 


C+> 


-pin 


4505 


CK 2 HH 2 


PhCH 2 


(CH 2 ) 2 OH 


(♦> 


-pin 


4506 


CH 2 KH 2 


PhCH 2 


CH 2 SOCH 3 


(*> 


-pin 


4507 


CH2HK 2 


PhCH 2 


H 


OB, 


OH 


4508 


CH 2 HK 2 


FhCH 2 


methyl 


CM, 


OH 


4509 


CH 2 KK 2 


EfaCH 2 


CH 2 OT 


CM, 


OH 


45X0 


CH 2 KK 2 


IfrCH 2 


CH 2 COOH 


CM, 


cm 


45XX 


CH 2 BH 2 


EbCK 2 


CH 2 BC 


CM, 


CM 


45X2 


CH2HK 2 


PhCH 2 


CH 2 BK5 2 


cm, 


cm 


45X3 


CH 2 NH 2 


PnCH 2 


CCH 2 )2OT 


<m. 


CM 


45X4 


CH 2 HK 2 


EhCH 2 


CH 2 SOCH 3 


cm. 


cm 


45X5 


HK(OHH>HH 2 


X3lCB 2 


H 


{*> 


-pin 


45X6 


KH (O-NH) KH 2 


PhCH 2 


methyl 


(♦> 


•pin 


45X7 


HH(OHH)HH 2 


. flbCH 2 


CH 2 CK 


(♦> 


-pin 


45X8 


HH (OHH)HH 2 


aca 2 


(CH 2 ) 2 CN 


(>) 


-pin 


45X9 


HH(OHH)HH 2 


X*2CH 2 


CH 2 COOH 


(♦> 


-pin 


4520 


HK(ONH)BH 2 


SbCH 2 


(CH 2 ) 2 C0OH 


(♦) -pin 
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4521 


HH(ONH)HH 2 


I!02 


CH 2 HC 


<♦> 


-pin 


4522 


HH(OMH)SH 2 


JEfeCH 2 




{+> 


•pin 


4S23 


HH(C«SH)I2H 2 


HlCB 2 


(CH 2 ) 2 0H 


<♦) 


•pin 


4524 


HH(OSZH)BH 2 


PtCB 2 




(+)-pin 


4525 


KH(C-HH)J3H 2 


«ICB 2 


fi 


OH, 


OH 


4526 


HH(OKH)NH 2 


PbCH 2 


raatfayl 


OH, 


OH 


452? 


HH(02ZH)HH 2 


«JCH 2 


CH 2 CN 


OH, 


OH 


4528 


BH<OHH)HH 2 


SbCB 2 


<CH 2 ) 2 CN 


OH, 


OH 


4529 


BH{C-HH)2SH 2 


aaa 2 


CH 2 COGH 


OH, 


OH 


4530 


HH(OHH)HH 2 


IbCH 2 


<CH 2 ) 2 G00H 


OH, 


OH 


4531 


HH(OHH)HH 2 


«aCH 2 


CH 2 2JC 


OH, 


OH 


4532 


KH(ONH)HH 2 


FtoCH 2 


CH 2 H0 2 


OH, 


OH 


4533 


HH{OKH)HH 2 


FhCH 2 


(CH 2 ) 2 0H 


OH, 


OH 


4534 


KH (OHH) HH 2 


PfaCH 2 


GH 2 SOCH 3 


OH, 


OH 



m=0 



4535 


CH 2 HH 2 


IfeCH 2 


H 


<♦} -pin 


4536 


CH 2 JJH 2 


HdCH 2 


methyl 


<♦) -pin 


4537 


CS 2 KH 2 


I*iCH 2 


CH 2 CN 


<♦) -pin 


4538 


CH 2 HH 2 


PbCH 2 


CH 2 OCX3H 


<♦} -pin 


4539 


CH 2 HH 2 


PhCH 2 


CHjNC 


<♦> -pin 


4540 




ItoCH 2 


C3I 2 K0 2 


<♦) -pin 


4541 


CHa»H2 


RlCH 2 


<CH 2 ) 2 OH 


<♦) -pin 


4542 


CH 2 NH 2 


5hCH 2 


CH 2 SOCH 3 


{♦)-pin 


4543 


CH 2 HH 2 


PhCH 2 


H 


OH, OH 


4544 


CH 2 NH 2 


aoi 2 


. methyl 


cm, oh 


4545 


CH 2 HH 2 




CH 2 CN 


OH, OH 


4546 


CH 2 KH 2 


IfeCH 2 


CH 2 000H 


OH, OH 


4547 


CH 2 HH 2 


IbCH 2 


CH^NC 


OH, OH 


4548 


CH 2 3H 2 


VbCR 2 




OH, OH 


4549 


CH 2 HH 2 


aoi 2 


<CH 2 )20H 


OH, OH 


4550 


CH 2 KH 2 


HaCH 2 


CH 2 SOCH 3 


OH, OH 


4551 


HH(0=KH>HH 2 


»ch 2 


H 


<+}-pin 


4552 


HH<C=*NH)KH 2 


5bCH 2 


methyl 


(+) -pin 


4553 


HH{ONH)HH 2 


JfeCH 2 


CH 2 OJ 


<♦) -pin 


4554 


HH«>NH)NH 2 


PhCH 2 


<CH 2 ) 2 CN 


(♦)-pin 
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icce 


HH(OHH)HH 2 


I&CH 2 


CH 2 CXXHJ 


{+) -pin 


ASS 6 


HS(OHH)HH 2 


aCH 2 


(CH 2 ) 2 COOH 


(+>• 


-pin 


1557 


HH(OHH)HH 2 


2hCH 2 


CH 2 HC 


<♦> 


•pin 


133S 




R1CB2 


CH 2 2© 2 


(+) 


-pin 


V337 


HH(OHH)HH 2 


R1CK2 


(CH 2 ) 2 0H 


{♦> 


-pin 


ICCft 

faou 


HH(OKH)HH-> 


EtoCH 2 


CH 2 SOCH 3 


(+> 


-pin 


tDDX 


KH(OBH) HH 2 


ghCH 2 


R 


OH, 


OH 


130* 


2SH(OHH)HH 2 


ghCK 2 


methyl 


OK, 


OH 




rat (rsrfitt) KH<> 


FhCHo 


CH 2 C3J 


oh. 


OH 


*3Q* 




FhCH 2 




OH, 


OH 


4565 


£01 it^umi 




CK2OOOH 


OH, 


OH 


4566 


HH(OKH)KH 2 


EbCH 2 


(CH 2 ) 2 COOH 


OK, 


OH 


4567 


Ha(OHK)HH 2 


acH 2 


CH 2 KC 


OH, 


OH 


4568 


HH(OHH)HH 2 


FhCH 2 


CH 2 U0 2 


OH, 


OH 


4569 


HH(ONH)NH 2 




(CH 2 ) 2 OH 


OK, 


OH 


4570 


BH (O&H) BH 2 


EhCH 2 


CK2SOCH3 


OH, 


OH 
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Table 38 




(CH^ H — C 
H 





X 


R« 




y l y 2 


4575 


CH 2 HH 2 


PhC& 2 


1 

H 


<♦) -pin 


4576 


CH2HH2 


PhCH 2 


tnatttyl 


(♦) -pin 


4577 


CH2UH2 


HlCH 2 


CH 2 CN 


{♦) -pin 


4578 


CH2HH2 


PhCH 2 


CH 2 COQH 


{+) -pin 


4579 


CH2BH2 


acH 2 


CH 2 NC 


(♦} -pin 


4530 


CH2BR2 


r&CH 2 


CH2BO2 


W -pin 


4581 


CH 2 HH 2 


PhCH 2 




{♦) -pin 


4582 


CH2HR2 


I31CH2 


CH 2 SOCH 3 


(♦) -pin 


4583 


CH2UH2 


EfaCH 2 


H 


OH, OH 


4584 


CK2UH2 


5hCH2 


methyl 


OH, OH 


4585 


CH 2 23H 2 


mcH 2 


CH 2 C» 


OH, OH 


4586 


CH2MH2 


FnCH 2 


CH 2 COQH 


oh, oh 


4587 


CH2HH2 


PhCH 2 


CH 2 NC 


OH, OR 


4588 


CH2MH2 


IHCH2 


C»2^>2 


OH, OH 


4589 


CH2KH2 


VbCH 2 


(CH2>aOT 


OH, OH 


4590 


CH2HH2 


EhCH 2 


CH2SOCH3 


OH, OH 


4591 


NH(0=HH)HH 2 


aiCH 2 


H 


{+) -pin 


4592 


HH(C-HH)HH 2 


IfrCH 2 


methyl 


(+>-pin 


4593 


OT(ONH}HH 2 


RiCH 2 


CH 2 CN 


{+> -pin 


4594 


HH(0&H)HH 2 


FliCH 2 


(CH 2 ) 2 CH 


(♦)-pin 


4595 


HH (OHH) KH 2 


H1CH2 


CH2COOH 


(♦> -p±n 


4596 


BH(OMH)KH 2 


FtlCH 2 


(Ol2) 2COGH 


{♦)-pin 


4597 


MH(ONH)HH 2 


ACB 2 


CH2UC 


{*> -pin 
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4598 


HH(OSH)HH 2 


SbCH 2 




(♦> -pin 


4599 


HH(OHH) HH 2 


RlCH 2 


(CH 2 >20K 


(+> -pin 


4600 


HB(C"«HH}HH 2 


FftCH 2 


CH 2 SOCH 3 


<♦} -pin 


4601 


HH(OHH)HH 2 


HxCT 2 


K 


OH, OK 


4602 


HH(OHH)HH 2 


FhCH 2 


methyl 


0H, OH 


4603 


KH(OKH)SH 2 


FfcCH 2 


CH 2 CH 


OH, OH 


4604 


HH(OHH)HH 2 




(CK 2 ) 2 CS 


OH, OK 


4605 


NH(C-HH)HH 2 


acH 2 




OH, OH 


4606 


HH{CHHH)HH 2 




(CH 2 ) 2 C0GH 


OH, OH 


4607 


HH (OHH) HH 2 


BhCH 2 


C3J 2 HC 


OH, OH 


460$ 


HH(OHH)lDi 2 


FtiCH 2 


CH 2 H0 2 


OH, OH 


4609 


HH(OHH)HH 2 


KlCH 2 




OK, OK 


46X0 


HH(OHH)HH 2 


EhCH 2 


CH2SOCH3 

f-0 


OH, OK 


461X 


CH 2 HB 2 


O 

ItoCH 2 


H 


<+>-pixt 


46X3 


CR^SH 2 


iixck 2 


methyl 


{♦)-pin 


46X3 


CH 2 HH 2 


PhCHa 


CH 2 CK 


{♦) -pin 


46X4 


CH 2 KH 2 


&CH 2 


CH 2 COQH 


(♦>-pi» 


46X5 


CH2HH 2 


PhCH 2 


CH^BC 


(+)-pi» 


46X6 


CH 2 HH 2 


EfcCH 2 


CK 2 B0 2 


(+)-pia 


46X7 


CH2BH2 


FfaCH 2 


(CH 2 ) 2 OK 


(♦> -pin 


46X8 


CH 2 EH 2 


FfaCH 2 


CH 2 SOCH 3 


(+>-pin 


46X9 


CH 2 KH 2 


EhCH 2 


K 


OH, OH 


4620 


CH 2 HH 2 


PhCR 2 


methyl 


OH, OH 


4621 


CH 2 HK 2 " 




CH 2 CN 


OK, OH 


4622 


CH 2 HH 2 


I4xCH 2 


CH 2 CO0H 


OH, OH 


4623 


CH 2 HH 2 


ItaCH 2 


CH 2 NC 


ok, oh 


4624 


CH 2 HH 2 


PfaCH 2 


CH 2 2K) 2 


OH, OH 


4625 


CH 2 HH 2 


ItoCH 2 


<CH 2 ) 2 QH 


OH, OH 


4626 


CH 2 HH 2 


PhCH 2 


CH 2 50CH 3 


OH, OH 


4627 


HK(C-HH)HH 2 


EhCH 2 


R 


(♦) -pin 


4626 


HH{D*SH)HH 2 


acH 2 


methyl 


(♦}-pia 


4629 


HH(OHH)HH 2 


ItaCH 2 


CH 2 CN 


{♦)-pin 


4630 


HHCC=HH)KH 2 


acH 2 


(CH 2 ) 2 CK 


<+) -pin 


463X 


HH{OKH)HH 2 


FhCH 2 


CH 2 C0OH 


(*)-pin 
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4632 


HH<0«SiH)XIH 2 


»CH 2 


<CH 2 ) 2 COOH 


<♦> 


-pin 


4633 


UH(OJ2H)HH 2 


«1CH 2 


CH 2 NC 


<+) 


-pin 


4634 


HH <0*HH) X3H 2 


StxCH 2 


CT 2 N0 2 


<+> 


-pin 


4635 


BH(0=HH)MH 2 


H1CH2 




<♦> 


-pin 


4636 


HH(ONH)EH 2 


IbCH 2 


CH 2 SOCH 3 


<*> 


-pin 


4637 


UH (O b 3SH) HH 2 


3EtoCH 2 


H 


OH, 


OH 


4638 


xJH(OHH)2IH 2 


I*lCH 2 


matnyl 


OH, 


OK 


4639 


JJH <OHH) HH 2 


I*lCH 2 


CH 2 CN 


gh, 


OH 


4640 


HH(OHH)2IH 2 


hxch 2 




OH, 


OH 


4641 


HH(OHH)HH2 




CH 2 O0OH 


OK, 


OH 


4642 


HH(ONH)HH 2 


i5lCH 2 


(CH 2 ) 2 COOH 


OH, 


OH 


4643 


HHCOUH)UH 2 


PfaCH 2 


CH2KC 


OH, 


OH 


4644 


HH{OHH)HH 2 


I%tCH 2 


GH2K02 


OH, 


OH 


4645 


NH(ONH}EH 2 


PhCH 2 


<CT 2 )20H 


OH, 


OH 


4646 


NH(OHH)SH 2 


VhCH 2 


CH 2 S0CH 3 


OH, 


OH 
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Table 39 



R 14 



N 




A V 



H 



EX 


X 




R 14 

n»l 


yly2 


4651 


CH2SH2 


PfcCH 2 


H 


(♦) -pin 


4652 


CH 2 HH2 


PfaCH 2 


methyl 


{♦) -pin 


4653 


CH2HH2 


VhCB 2 


CH 2 CEf 


(♦} -pin 


4654 


CH2HH2 


PtlCH2 


CH2COOH 


(+) -pin 


4655 


CK2KH2 


EtaCH 2 


CH2KC 


(+} -pin 


4656 


CH 2 19H 2 


FnCH 2 


CH2NQ2 


{♦) -pin 


4657 


CH2HH2 




(CK 2 ) 2 0H 


C+) -pin 


4658 


CH2HH2 


R1CH2 


CH2SOCH3 


(+) -pin 


4659 


CH2NH2 


PnCH2 


K 


OH, OK 


4660 


CH2RH2 




methyl 


OK, OH 


4661 


CH 2 &H 2 


JrrnLr»2 


V«n. 2 vJDt 


OH, OH 


4662 


CH 2 HK 2 


HlCH 2 


CH 2 COOH 


OH, OH 


4663 


CH2HH2 


PhCH 2 


CH2HC 


C»I, OH 


4664 


CH 2 KH 2 


JtoCH2 


CB^02 


oh, oh 


4665 


CH2HH2 


EhCHi* 


(CK 2 >20H 


OH, OH 


4666 


CH2HH2 


RlCK 2 


CH2SOCH3 


OH, OH 


4667 


HH{OHH)HH2 


BfaCH 2 


K 


{♦>-pin 


4666 


HH(C°HH)HH 2 


PhCH 2 


methyl 


(+)~pin 


4669 


BH (C=KH) HK 2 


FfaCH 2 


CH 2 CN 


(♦> -pin 


4670 


HH(OHH)HH 2 


PhCH 2 


(CB 2 ) 2CS 


(+} -pin 


4671 


NH (O^HH) HR 2 


PhCH 2 


C3i 2 CO0H 


(♦) -pin 


4672 


HH(C=HH)HH 2 


ShCH 2 


(CH 2 > 2 COOH 


(♦)-pin 


4673 


HH (OHH) KH 2 


R1CH2 


CH2KC 


(♦) -pin 


4674 


HH(C=HH)HH 2 


PhCH 2 


CH2HO2 


(♦)-pin 


4675 


HH(C=KH)HH 2 


HlCK 2 


(CH 2 ) 2 0R 


(♦> -pin 
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4676 


HH (OHH) HH 2 


acH 2 


CH 2 SOCH 3 


<♦ 


) -pin 


4677 


:hh(c-hh)hh 2 


sn€H 2 


H 


00 


, OH 


4678 


HH(OHH)HH 2 


FtiCH 2 


methyl 


OH 


, OH 


4679 


22H(OHH)HH 2 




CH 2 CN 


oh 


, OH 


4680 


HH(OHH)HH 2 


FnCH 2 


(CH 2 )2CH 


OH 


, OH 


4681 


HH(O^H)HH 2 






0H< 


t OH 


4682 


HH{OKH)HH 2 


£nCH 2 


(CH^COOH 


OH, 


OH 


4683 


2m(osH)iaH 2 


FnCH 2 


CH^NC 


OH, 


cm 


4684 


HH{OHH)HH 2 


I**CH 2 


CH 2 H0 2 


OH, 


OH 


4685 


BH(OHH)HH 2 


SbCH 2 


(CH 2 ) 2 OH 


OH, 


OH 


4686 


HH(O c HH)HH 2 


PtiCH 2 


CH 2 SOCH 3 


OH, 


OH 


4687 


CH 2 HH 2 


PhCH 2 


H 


(♦> 


-pin 


4688 


CH 2 HH 2 


FhCH 2 


methyl 


(♦> 


-pin 


4689 


CH 2 NH 2 


FfaCH 2 


CR 2 cn 


{*> 


-pin 


4690 


CH 2 HH 2 


HlCH 2 


CH 2 C00H 


<+> 


-pin 


469X 


CH 2 MH 2 


RaCH 2 




<♦) 


-pin 


4692 


CH 2 HH 2 


l£tCH 2 


CH 2 H0 2 


<+> 


-pin 


4693 


CH 2 HH 2 


EhCH 2 


<CH 2 ) 2 OH 


(♦) 


-pin 


4694 


CH 2 HH 2 


FnCH 2 


CH 2 SOCH 3 


<+> 


-pin 


4695 


CH 2 HH 2 


RlCH 2 


H 


OH, 


OH 


4696 


CH 2 HH 2 


3SlCH 2 


methyl 


OH, 


OH 


4697 


CH 2 HH 2 


ItaCH 2 


CH 2 CN 


OH, 


OH 


4698 


CH 2 UH 2 


PnCH 2 


CH 2 COOH 


OH, 


OH 


4699 


CH 2 NH 2 


I5lCH 2 


CH 2 NC 


OH, 


OH 


4700 


CH 2 HH 2 


I5lCH 2 ' 


<2I 2 TO 2 


OH, 


OH 


470X 


CH 2 NH 2 


F£lCH 2 


(CH 2 )20H 


OH, 


OH 


4702 


CH 2 UH 2 


x*hCH 2 


CH2SOCH3 


OH, 


OH 


4703 


HH{ONH)HH 2 


PhCH 2 


H 


<+> 


-pin 


4704 


HH(OHH)HH 2 


FhCH 2 


methyl 


(+) 


-pin 


4705 


NH(OHH}KH 2 


PhCH 2 


CH 2 CN 


<♦) 


-pin 


4706 


HH(0-KH}HH 2 


ghCH 2 


(CH 2 ) 2 CN 


<♦> 


-pin 


4707 


HH(OKH)UH 2 


ItaCH 2 


CH 2 COOH 


<+) 


-pin 


4708 


NH(C=^JH)UH 2 


PhCH 2 


(CH 2 ) 2 C0QH 


<+)• 


-pin 


4709 


KH{C=2JH)13H 2 


15lCH 2 


CH 2 HC 




-pin 
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AT 1 A 

47 XU 




f$3CH 2 




\ / 




47 XX 


**** \^ mhi 


FbCH 2 


(C3J 2 ) 2 CH 


* / 




47X2 


DUX. V^^Wt) Wig 


RlCH 2 








%/ lj 




FfoCH 2 


u 


wn., 


OH 


471* 




PtlCH 2 




wn f 


OH 


4715 


nu # ChBB) HH«% 


PbCH 2 






VJEK 


47 Xo 


MS \V» Af*^2 


EfaCH 2 


\*»**2 / 2 




rra 
un 


4717 


^» » r jfc ■nit >ti i 

HH (0-nH)HH 2 


i a __r~>u 

rocH 2 


CH2OOQH 


OH, 


OH 


4716 


HH(OHH)HH 2 


MiCR 2 


(CH 2 ) 2 COGH 


OH, 


OH 


4719 . 


HB(OBK)BH 2 




CH 2 HC 


OK, 


OH 


4720 


HH(OI2H)HH 2 






OH, 


OH 


4721 


HH(OHH)HH 2 


mcH 2 


(CH 2 >2GH 


OH, 


OH 


4722 


EH { HH 2 


kich 2 


CH2SOCH3 


OH f 


OK 
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Table 40 






X 


R^3 


R i4 

m»l 


yl Y 2 


4727 


CH2BH2 




H 


\ / yiu 


4728 


CH 2 HH 2 


PhCH 2 


matbyl 




4729 


CH 2 UH 2 


rbCH2 


CH 2 CN 




4730 


CH 2 HH 2 


acH2 


CH 2 C00H 


(♦) -tain 


4731 


CH2SH2 


PhCH 2 






4732 


CH2UH2 


HXCH2 


CH 2 1K>2 


{♦) -pin 


4733 


CH2HH2 




{CH 2 ) 2 OH 


{+) -pin 


4734 


CH2BH2 


FhCH 2 


CH2SOCH3 


<♦) -pin 


4735 


CH 2 HH 2 


RlCH 2 


H 


OH, OH 


4736 


CH 2 HH 2 


HlCH 2 


methyl 


OH, OH 


4737 


CH 2 22H 2 


FhCH 2 


CH 2 CN 


OH, OH 


4738 


CH2NH2 


PHCH 2 


CH 2 COOH 


OH, OH 


4739 


CH2HH2 


PhCH 2 


CH 2 NC 


OH, OH 


4740 


CH2NH2 


PhCH 2 


CH 2 H0 2 


OH, OH 


4741 


CH2HH2 


PhCH 2 - 


vt: (CH 2 ) 2 OH 


OH, OH 


4742 


CH2HH2 


PhCH 2 


CH2SOCH3 


OH, OH 


4743 


HH(C=*HH)HH 2 


PhCH 2 


H 


{♦) -pin 


4744 


HH{C=HH)HH 2 


FhCH 2 


mothyl 


<♦) -pin 


4745 


HH(OHH)HH 2 


FbCH 2 


CH 2 CT 


(♦) -pin 


4746 


KH<ONH)HH 2 


FhCH 2 




<♦> -pin 


4747 


HH(OHH)23H 2 




CH 2 COOH 


<♦) -pin 


4748 


HH(OUH)NH 2 . 


SfcCH 2 


(CH 2 ) 2COQH 


{♦} -pin 


4749 


SH(OOH)]aH 2 


PI1CH2 


CH 2 KC 


(+} -pin 


4750 


KH(C=NH)KH 2 




CH2HO2 


(♦) -pin 


4751 


KH{OUH)HH 2 


PfcCH 2 


(CH 2 ) 2 OH 


{+} -pin 



Hbys. Data 
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4752 


HH(OHH)HH 2 


FhCH 2 


CH 2 S0CH 3 




■pin 


A751 


HH(OHH)HH 2 


PhCH 2 


R 


OH, 


OH 




HH (OHH)HH 2 


ghCK 2 


methyl 


OH, 


OH 




HK(043H)BH 2 


EhCH 2 


CH 2 CN 


OH, 


OK 




HH ( 0*HH) HH 2 


£bCH 2 


<ch 2 ) 2 ch 


OH, 


QH 


4757 


HH(OHH)HH 2 


FhCH 2 


CH 2 COOH 


OH, 


OH 


4756 


HH(OHH)HH 2 


PhCH 2 


(CH 2 ) 2 COOH 


OH, 


cm 


4759 


HH (OHH) HH 2 


FhCH 2 


CH 2 HC 


OH, 


OH 


4760 


HH(OHH)HH 2 


FhCH 2 


ch 2 to 2 


OH, 


OH 


4761 


HH (OHH) HH 2 


FhCH 2 


(CH 2 >2CH 


OH, 


OH 


4762 


HH(OHH)HH 2 


PhCH 2 


C^SOCHj 


OH, 


cm 


4763 


Q&HHn 


FhCH 2 


K 


(+> -pin 


4764 


-a ^ 


PhCK 2 


methyl 


<+> 


-pin 


4765 


CH9NH2 


FhCH 2 


CH 2 CK 


(+) 


-pin 


4766 


* 


ShCH 2 


CH 2 COOH 


(+> 


-pin 


4767 




MxCH 2 




<♦> 


-pin 


4768 




F£tCH 2 


CK 2 IK3 2 


<♦> 


-pin 


4769 


CH^HH? 


FhCH 2 


(CH 2 ) 2 CH 


<♦> 


-pin 


4770 


CH 2 23H 2 


FhCH 2 


CH 2 SOCH 3 


(♦> 


-pin 


4771 


OT 2 HH 2 


PhCH 2 


H 


cm, 


cm 


4772 


CH 2 HH 2 


FhCH 2 


methyl 


cm. 


cm 


4773 


CH 2 HH 2 


PttCH 2 


CH 2 CN 


OH, 


OH 


4774 


CH 2 HH 2 


FfcCH 2 


CH 2 COOH 


OH, 


OH 


4775 


CH 2 HH 2 J 


PhCH 2 . . T 


CH 2 KC 


cm. 


cm 


4776 


CH 2 HH 2 


PhCH 2 


CH 2 K0 2 


OH, 


cm 


4777 


CH 2 HH 2 


FfcCH 2 


(CH 2 )2CHI 


cm, 


cm 


4778 


CK 2 HH 2 


FhCH 2 


CH 2 SOCH 3 


cm. 


OH 


4779 


NH(OHH)KH 2 


E&CH 2 


H 


{♦> 


-pin 


AT on 
* / ttU 




FhCH 2 


methyl 


<+> 


-pin 


4781 


HH(OHH)HH 2 


FhCH 2 


, CK 2 CK 


<♦> 


-pin 


4782 


HH(OHH)HH 2 


PhCB 2 


(CH 2 ) 2 ar 


(+> 


-pin 


4783 


HH(0=HH)HH 2 


KxCH 2 


CH 2 COOH 


<*> 


-pin 


4784 


HH(OSH)HH 2 


EhCH 2 


(CH 2 ) 2 C00H 


(*) 


-pin 


4785 


HH(04JH)KH 2 


FhCH 2 


CH 2 HC 


{♦> 


-pin 
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478€ 


HH(OHH)HH 2 


PfaCH 2 


CH 2 K02 


{♦) 


-pin 


4787 


J2H(C— HH) HH 2 


PfaCH 2 


<CH 2 ) 2 0H 


<♦) 


-pin 


4788 


2ZH (03IH) BH 2 


FhCH 2 


CH 2 SOCH 3 


<+) 


-pin 


4789 


HH (C»$ZH) HH 2 


KhCH 2 


H 


oh. 


OH 


4790 


HH(OSH)KH 2 


JfcCH 2 


methyl 


OH, 


oh 


479i 


BH (OHH) HH 2 


FhCH 2 


CH 2 CH 


oh. 


OH 


4792 


V33L (O-NH) HH 2 


ACH 2 


<CH 2 ) 2 OT 


OH, 


OH 


4793 


HH (C^HH) HH 2 






OH, 


OH 


4794 


HH{Oi2H)HH 2 


EfaCH 2 


(CH 2 ) 2 COOH 


OH, 


OH 


4795 


HH (OBH) HH 2 


PhCH 2 


CH 2 NC 


OH, 


OH 


4796 


HH<C=Jm)HH 2 


PhCH 2 


CH 2 B0 2 


OH, 


OH 


4797 


KH (O^NH) HH 2 


FhCH 2 


(CH 2 ) 2 CW 


OH, 


OH 


4798 


HH{0*HH)HH 2 


PhCH 2 


CH 2 SOCH 3 


OH, 


OH 
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R 



Table 41 



ftji 



(CH2>« M-< 



H 



PCT/US9S/16248 



X 




R 14 

art 


1 *y ■ 


CH2HH2 




H 


<+> -pin 


CH2HH2 


5&CH 2 


methyl 


(+) -pin 


CH2KH2 


PhCH 2 


Oi 2 CU 


(+}-pin 


CH2HH2 


RlCH 2 


CH 2 C0OH 


(♦) -pin 


CH2HH2 


PtxCH 2 


CH^SC 


(+) -pxn 


CK2HR2 


HXCH2 


CH2KO2 


(+) -pin 


CH2KH2 


FhCH 2 


(CH 2 ) 2 0 ** 


{♦) -pin 


CH2HH2 


H2CR2 


CH2SOCH3 


(♦) -pin 




i|,IH 1 

ETlCH 2 


H 


OH, OH 




mm t »l 1 

«aC3i2 


metnyl 


OH, OK 


CH2HH2 


«1C«2 


vi»2^~ K 


OH, OH 


CH 2 HH 2 




CH 2 COQH 


OH, OH 


CK2HH2 


»CH2 


CK 2 KC 


OH, OH 


CH 2 NH 2 


FhCH 2 


CK2NO2 


08, OH 


CH2HH2 




{0*2)2°** 


oa r cm 


CH2SH2 


EkCH 2 


CH 2 SOCH 3 


OH, OH 


HH(OSH)HH 2 


PhCH 2 


H 


(♦) -pin 


HH(OHH)HK 2 


R1CH2 


mothyl 


(♦) -pin 


HH{OHH)BH 2 


PhCH 2 


CK 2 CBr 


{.♦) -pin 


HH(OEH)HH 2 


PhCR 2 


(CH 2 ) 2 CK 


<♦) -pin 


KH(C-HH)HH 2 


K1CH2 


CH 2 C0OH 


<♦) -pin 


KH(OHH) KH 2 


PtxCH 2 


(CB 2 ) 2 coa& 


<♦) -pin 


KH(OHK)HK 2 


FhCH 2 


CEiJSfC 


(*) -pin 


HH(C— HH)HH 2 


PhCH 2 




(♦) -pin 


Ha(OHH)KH 2 


IbCB 2 


[CB 2 ) 2OR 


<♦) -pin 
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4828 


KH{OMH)J3H 2 


FhCH 2 


CH 2 SOCH 3 


{+) -Pin 


4825 


HH(043H)BH 2 


J*lCH 2 


H 


oh, oh 


4830 


HH(C-HH)HH 2 


FtkCH 2 


©ethyl 


oh, oh 


4831 


HH(OKH)HH2 


FhCT 2 


CB 2 CN 


OH, OH 


4832 


HH(OMH)HH 2 


FnCH 2 


<CH 2 > 2 CB 


OH, OH 


4833 


NH (C*NH)HH 2 


EhCH 2 




OH, OH 


4834 


HH (OKH) MH 2 


HlCH 2 


(CH 2 ) 2 COOH 


OH, OH 


4835 


KH(ONH)KH 2 


FhCH 2 


CH 2 BC 


OH, OH 


4836 


KH(C-MH)fiH 2 


ItaCH 2 




OH, OH 


4837 


HH(CHEJH)UH 2 


FhCH 2 


(CH 2 ) 2 0H 


OH, OH 


4838 


MH{03HH)HH 2 


51lCH 2 


CH 2 50CH 3 

m»0 


OH, OH . 


4839 


CH 2 HH 2 


FnCH 2 


H 


{♦)-pin 


4840 


CH 2 HH 2 


FhCH 2 


methyl 


(*) -pin 


4841 


CH2NH 2 


acH 2 


CH 2 CN 


<*) -pin 


4842 


CH 2 HH 2 


PhCH 2 


CH 2 COOH 


(+) -pin 


4843 




RlCH 2 


CH 2 2SfC 


<♦) -pin 


4844 


CH 2 HH 2 


FtlCH 2 


CH 2 H0 2 


{♦) -pin 


4845 


CH 2 KH 2 


PtlCK 2 


(CH 2 ) 2 OH 


(+) -pin 


4846 


CH 2 NH 2 


PhCH 2 


CH 2 SOCH 3 


(+) -pin 


4847 


CH 2 HH 2 


«1CH 2 


H 


OH, OH 


4848 


CH 2 KH 2 


I4aCH 2 


methyl 


OH, OH 


4849 


CH 2 HH 2 


flJCH 2 


CH 2 CN 


OH, OK 


4850 


CH 2 HH 2 


PhCH 2 


CH 2 COOH 


OH, OH 


4851 


CH 2 HH 2 


HlCH 2 


CH 2 NC 


OH, OH 


4852 


CH 2 SH 2 


I*lCH 2 ' 


CH 2 1K> 2 


OH, OH 


4853 


CE 2 KH 2 


HlCH 2 


<CH2) 2 OT 


OH, OH 


4854 


CH 2 HH 2 


FnCH 2 


CH 2 SOCH 3 


OH, OH 


4855 


HH{OMH)MH 2 


«xch 2 


H 


{♦) -Pin 


4856 


23H<C=$IH)23H 2 


I»faCH 2 


methyl 


{♦} -pin 


4857 


HH(ONH)KH 2 


ACH 2 


CH 2 CN 


(*) -pin 


48S8 


HH(OHH)HH 2 


H0 2 


<CH 2 ) 2 CH 


<+)-pin 


4859 


HH(OHH)KH 2 


EhCH 2 


CH 2 C00H 


<*) -pin 


4860 


EH{C=HH)UH 2 


IilCH 2 


(CH 2 ) 2 C00H 


<*)-pin 


4861 


OT{C-4JH)OT 2 


Sfc£H 2 


CH 2 HC 


<♦) -pin 
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4662 


xul it^TOttl i***2 




CH2802 


v^i y *» 


4863 


All *»**2 






#+\ -pin 




TUT / fSsTsJl-I t BRm 




CH2SOCH3 




4865 




HdCH 2 




vn f wn 


4866 








OR* OSS 


4867 




EhCH 2 


CH 2 Gsr 


Oct OB 


4868 


ua vV»™»**/ «*»2 


I4xCH 2 


»*"**2 * 2 


OH OCT 


4869 


HH(OHH)HH 2 


K1CH2 




OH, OH 


4870 


HH(OHH)HH a 


FfcCH 2 


(CH 2 >2COOH 


OH, OH 


4871 


HH(OHH)HH 2 


IfeCH 2 


ch 2 ik: 


0H r OH 


4872 




FhCH 2 


CH2HO2 


0H ? OH 


4873 


HH(OSH)HH 2 


H1CH2 


(CH2) a QS 


0K r OH 


4874 


3SH(C=KH)HH2 


mcH 2 


CH2SOCH3 


oh, oh 



-328- 



WO 96/20689 



PCT/DS95/16248 



Table 42 



R 14 



/ s O Y« 



H 



Sic 


X 




IB-l 


Y i Y 2 


4879 


CH2BH2 


VhCB 2 


H 


<+>-pin 


4880 


CH2HH2 


PhCH 2 


methyl 


(♦) -pin 


4881 


CH2HH2 


PhCH 2 


CH 2 CN 


<+>-pin 


4882 


CH2RH2 


FhCH 2 


CH2COOH 


(♦>-pin 


4883 


CH2NH2 




CH2BC 


{♦) -pin 


4884 


CH2HH2 


PhCB 2 


CH2HQ2 


<♦) -pin 


4885 


CH2KH2 


PhCH 2 


(CH 2 ) 2OH 


{*) -pin 


4886 


CH2HH2 


PhCH 2 


CH2SOCH3 


<*> -pin 


4887 


CH 2 NH 2 


PhCH 2 


H 


OH, OH 


4888 


CH 2 NH 2 


EhCH 2 


methyl 


OR, OH 


4889 


CH 2 NH 2 


FhCH 2 


CH 2 CN 


OH, OH 


4890 


CH 2 NH 2 


PhCH 2 


CH2COOH 


OH, OH 


4891 


CH 2 NH 2 


PhCH 2 


CH 2 NC 


OH, OH 


4892 


CH 2 KH 2 


FhCH 2 


CH2HO2 


OK, OH 


4893 


CH2KH2 


PhCH 2 


(CH 2 )20H 


OH, OH 


4894 


CH2ISIH2 


HlCH 2 


CH2SOCH3 


OH, OH 


4895 


KH{C^3H)MH2 




H 


{♦> -Pin 


4896 


KH{0*HH)HH 2 


PhCH 2 


methyl 


(♦) -pin 


4897 




acH 2 


CH 2 CN 


<+>-pin 


4898 


KH(OHH)HH 2 


FhCH 2 


(CH 2 ) 2 CS 


<+) -pin 


4899 


HH(ONH)KH 2 


S2lCH 2 


CH 2 COOH 


(♦) -pin 


4900 


23H(033H)Z»2 


PhCH 2 


(CH 2 ) 2 OO0H 


{*} -pin 


4901 


KH(C"*NH)HH 2 


PtoCH 2 


CH 2 NC 


{♦) -pin 
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4902 


HH(OHH)HH 2 


ItaCH 2 


CH2H02 


(♦) -pin 


4903 


HH (O^HH) HH 2 


PhCH 2 


(CH 2 ) 2 OH 


(+)-pi» 


49 D4 


HHfC-ElH) HH 2 


FbCH 2 




(*)-pin 


1QAC 

49 w 9 


HH(03ZH)HH 2 


MlCH 2 


H 


cm, OH 


49VO 


23H(CXBH)HH 2 


*nCH 2 


methyl 


ok, oh 




HK(OHK)KH 2 


PfaCH 2 


CH 2 CH 


OH, OH 


A OAD 

49wo 


HH (C""HH) HH 2 




(CH 2 ) 2 CH 


OH, OH 




HH(OHH)HH 2 


EhCH 2 


CH 2 COGH 


OH, OH 


49X0 


HH(C-HH>HH 2 


SfaCH 2 


(CH 2 )2Coaa 


oh, on 


4911 


HH(OHH)HH 2 


FttCB 2 


CHjHC 


OH, OH 


4912 


KH(<>23H)KH 2 


EfcCH 2 


CH 2 TO2 


OH, OH 


4913 


KH (0 , HH)HH 2 


IfcCH 2 


(CB 2 > 2 <» 


GH, OH 


4914 


MH(C-«a)HH 2 


FhCH 2 


CH2SOCH3 


OH, OH 



ffi-2 





CH 2 HH 2 


FhCH 2 


K 


(♦} -pin 


4916 


CK 2 * H 2 


PhCH 2 


methyl 


{♦) -pin 


4917 


CH 2 33H 2 


PhCH 2 


CH 2 CH 


(+> -pi» 


4916 


CK^K 2 


PhCH 2 


CH 2 O0OH 


<+)-pin 


4919 


CH 2 HH 2 


SbCK 2 


CH 2 HC 


(♦>-pi» 


4920 


CH2HH 2 


PhCH 2 


CH 2 TO2 


(+)-pin 


4921 


CH 2 BH 2 


FhCH 2 


CCH 2 } 2 OH 


<+) -pi» 


4922 


CH 2 NH 2 


EhCH 2 


CH 2 S0CH 3 


{♦)-pin 


4923 


CH 2 KH 2 


PhCH 2 


H 


OH f OH 


4924 


CH 2 HH 2 


PhCH 2 


methyl 


OH, OH 


4925 


CH 2 KH 2 


FhCH 2 


CH 2 CH 


OH, OH 


4926 


CH 2 KH 2 


FhCH 2 


O^COOH 


OB, OH 


4927 


CH2HH2 


PhCK 2 


CH 2 HC 


OK, OH 


4928 


CH 2 KH 2 


PhCH 2 


CH 2 »3 2 


OH, OH 


4929 


CH 2 HH 2 


FfcCH 2 


(CH 2 ) 2 QH 


OH, OK 


4930 


CH 2 KH 2 


FhCH 2 


CH 2 SOCH 3 


OH, OH 


4931 


HH(OHH)HH 2 


PhCH 2 


H 


(♦) -Pi» 


4932 


HH(OHH)HH 2 


FfcCH 2 


methyl 


{+) -Pi» 


4933 


HH(OX3H)BH 2 


PfaCH 2 


CH 2 CK 


C+)-pin 


4934 


HH(OHH)HH 2 


FhCH 2 


(CH 2 ) 2 CH 


<*)-pin 


4935 


HH(OHH)HH 2 


PhCH 2 


CR2OQOH 


(+>-pin 
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4936 


HH (C**Z2H)2ZH2 


PnCHs 




<♦) -pin 


4937 


HH (C*"G3H) BH 2 


PhCH 2 


CH^BC 






4938 


HH<C"NH)KH 2 


2 


w *2* ,w 2 




A* * * » 


4939 


BH<OaJH)HH 2 


* 2 


%^** 2 ' 2 




-pill. 


4940 


HH (0-J3H) HH 2 


PfaCH 2 


CR2SOCH3 


<+) 


a** i* 


4941 


2ZH (C"(HH) HH 2 


ri 2 


A 


OH 


OH 


4942 


HH CO-HH) HH 2 






rva 


no 
ua 


4943 




*1W *" 2 


CH 2 C2J 


OH, 


OH 


4944 


BR (C*"53H) HH 2 


5bCH 2 






nn 


4945 


HH(OflJH) HH 2 


P!hCH 2 






AD 

v*rt 


4946 






1 vagi / 3»vjym> 


OH, 


OH 


4947 


HH{0«H)HH 2 . , 


PhCH 2 


CH 2 KC 


OH, 


OH 


4948 


HH(C*HH)HH 2 


PnCH 2 


CH 2 HD 2 


OH, 


OH 


4949 


HH(OHH)HH 2 


PhCH 2 


(CH 2 ) 2 0H 


OH, 


OH 


4950 


HH(04JH)HH 2 


PhCH 2 


CH 2 SOCH 3 


OH, 


OH 



8-0 



4951 


CH 2 HH 2 


PhCH 2 


H 


{♦) -pin 


4952 


CH 2 HH 2 


HaCH 2 


methyl 


<*)-pin 


4953 


CH 2 BH 2 


PhCH 2 


CH 2 CK 


{♦) -pin 


4954 


CH 2 HH 2 


FhCH 2 


CH 2 CO0H 


<♦) -pin 


4955 


CH 2 KH 2 


ShCH 2 


CH 2 NC 


{♦) -pin 


4956 


CH 2 HH 2 


KlCH 2 


CH 2 1K> 2 


<♦) -pin 


4957 


CH 2 HH 2 


ShCH 2 


(CH 2 ) 2 0H 


{♦) -pin 


4958 


CH 2 KH 2 


EhCH 2 


CH2SOCH3 


<♦) -pin 


4959 


CH 2 UH 2 


PhCB 7 


H 


OH, OH 


4960 


CH 2 KH 2 


EhCH 2 


methyl 


OH, OH 


4961 


CH 2 HH 2 


PhCH 2 


CH 2 CN 


OH, OH 


4962 


CH 2 HH 2 


EhCH 2 


CH 2 O00H 


OH, OH 


4963 


CH 2 UH 2 


2hCH 2 


CH 2 NC 


OH, OH 


4964 


CH 2 JSH 2 


PhCH 2 


CH 2 N0 2 


OH, OH 


4965 


CH 2 KH 2 


RlCH 2 


<CH 2 ) 2 OH 


OH, OH 


4966 


CH 2 UH 2 


PtoCH 2 


CH 2 SOCH 3 


OH, OH 


4967 


EH(OHH) KH 2 


PhCH 2 


H 


<+) -pin 


4968 


HH<C=NH)HH 2 


StoCH 2 


methyl 


<+) -pin 


4969 


HH{OHH)BH 2 


FhCH 2 


CH 2 CN 


<+)-pin 
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4970 


HH(0"HH)HH 2 


EfcCH 2 


(CH 2 ) 2 CH 


<*>-pin 


497X 


HH(OHH)HH 2 


PhCHz 




(♦>-pin 


4972 


HH(C-KH)HH 2 


PhCB 2 


(CH 2 >2COOT 


(♦)-pin 


4973 


BHCC-QSES)BH 2 


MOB* 


OT 2 HC 


(♦) -pin 


4974 


HH(OHH)HH 2 


PfaCH 2 


CH2BO2 


(♦)-pin 


4975 


HH(OHH)HH 2 


PtxCK 2 


<CB 2 ) 2 GH 


<+>-pin 


4976 


HH(OHH)HH 2 


5bCH 2 


CH 2 SOCH 3 


(♦> -pin 


4977 


HH(OHH)HH 2 


KhCH 2 


H 


OH, OH 


4978 


HH(OHH)HH 2 


PhCH 2 


mftthyl 


OH, 08 


4979 


HH(OHH)HH 2 


FfaCHj 


CK 2 CN 


OH, OH 


4900 


HH(OHH)HH 2 


HlCH 2 


(CK 2 )2CK 


OH, OH 


498X 


HH{OKH)im 2 


55lCK 2 


CH 2 O0OH 


OH, OH 


4982 


HH(OHH) NH 2 


PfcCH 2 


(CH 2 ) 2 COOH 


OH, OH 


4983 


HH(OHH>HH 2 


PtoCH 2 


C82XSC 


OH, OH 


4984 


HH ( CHKH) HH 2 


FhCH 2 




OH, OH 


4985 


HH(OI3H)23H 2 


EbCH 2 


(CH 2 >2OT 


OH, OH 


4986 


HH (0*KH)HH 2 


»ch 2 


CH 2 SOCH 3 


oh, cm 
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Table 43 



H 





X 


r13 




Y lv2 

X X 


4951 


CH2KH2 


5bCH 2 


H 


jpm 


4992 


CH2BH 2 


EhCH 2 


motixyl 




4993 


CH2BH2 


PhCH 2 


CH 2 CN 




4994 




SbCB 2 






4995 


CH2HH2 




CT2NC 


{♦) -pin 


4996 


CH2KH2 


!5lCH 2 


C3l2 J K>2 


{+) -Din 


4997 


CH2&H2 


PhCH 2 


(CH 2 ) 2 OH 


(♦) -pin 


4998 


CH 2 HH 2 


RxCH 2 


CH 2 SOCH 3 


{<*) -pin 


4999 


CH2NH2 


PhCH 2 


H 


OH, OH 


5000 


CH 2 HH 2 


VhCR 2 


methyl 


OH, OH 


5001 


CH2KH 2 


PhCH 2 


CH 2 CH 


OH, OH 


5002 




PhCH 2 


CH 2 COOH 


OH, OH 


5003 


CH2HH2 


PilCH 2 


CH 2 NC 


OH, OH 


5004 




HtiCH 2 


CH 2 U02 


OH, OH 


5005 


CH2HH2 


K1CH2 


<CH 2 ) 2 OH 


OR, OH 


5006 


CH2HH2 




CH2SOCH3 


OH, OH 


5007 


HH(OHH)HH 2 


P!hCH 2 


H 


{♦} -pill 


5008 


HH{ONH)BH 2 


FhCH 2 


methyl 


{♦) -pin 


5009 


HH(OKH)HH 2 


KiCH 2 


CH 2 CN 


(-O-pin 


5010 


HH(ONH)2JH 2 


EhCH 2 


{CH 2 )2C» 


{♦) -pin 


5011 


HH (0=HH) UH 2 


«2CH 2 


CH 2 C0QH 


(♦) -pin 


5012 


NH(OKH)*ffi 2 


PhCH 2 


{CH 2 ) 2 COOH 


{+> -pin 


5013 


HH{C*=NH)HH 2 


FhCH 2 


CH2NC 


{+) -pin 



Stays- Bata 
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5014 


HH(OHH)KH 2 


EnCH 2 


CH 2 £K> 2 




pin 


50X5 




5toCH 2 


(CH 2 >2CH 




-pin 


50X6 


HH(OHH)HH 2 


PbCH 2 


CH 2 SOCH 3 




-pin 


50X7 


KH(OKH)2ZH 2 


FhCH 2 


H 


OK, 


GH 


50X6 


NK(CXHH)HH 2 


PbCH 2 


methyl 


OH, 


OH 


50X9 


HH(ONH)HH 2 


5bCH 2 


CH 2 CN 


OR, 


ok 


5020 


KH(OKH)BH 2 


FnCH 2 


(CH 2 >2CK 


OH, 


OH 


502X 


BR ( OHH) HH 2 


ItaCH 2 


CH 2 COOK 


OH, 


0H 


5022 


wffunf\ mi 
fln (Oma; x(n 2 




iv** 2 / 2V**** 1 




wltt 


5023 


HH(OISH)HH2 


PhCH 2 


CH2NC 


OH, 


OH 


5024 


13H (OHH) HH 2 


F£tCH 2 




OH, 


OH 


5025 


HH(OHH)J2H 2 


5hCH 2 - 


(CH 2 >20H 


OH, 


OH 


5026 


HH (OKH) HH 2 


ghCH 2 


CH2SOCH3 

-2 


GH, 


OR 


5027 


CH2HK 2 


n 

PhCK 2 


H 


{+> 


-pin 


5026 




PI1CK2 


methyl 


(♦) 


-pin 


5029 


CH^3S2 


PhCH 2 


CH 2 CH 


<+) 


-pin 


5030 


CH2HH2 


FhCH 2 


CH 2 C00H 


(♦> 


-pin 


5031 


CK2BH2 


PhCH 2 




(+> 


-pin 


5032 


CH2BH2 


FhCH 2 


CH2HO2 


(♦> 


-pin 


5033 




PI1CH2 




{♦) 


-pin 


5034 


CH 2 HH 2 


FhCH 2 


CH2SOCH3 


(♦) 


-pin 


5035 


CH2HH2 


PfaCH 2 


B 


OH, 


OH 


5036 


CK 2 HK 2 


PhCK 2 


methyl 


OH, 


OH 


5037 


CK2HK2 


FhCH 2 


CH 2 CN 


OH, 


OH 


5036 


CH2KK2 


BtxCR 2 


CH 2 COOH 


OH, 


oh 


5039 


CH2HH2 


PhCH 2 


CH 2 NC 


OH, 


cm 


5040 


CH 2 KH 2 


EhCH 2 




OH, 


0H 


504X 


CH 2 HH 2 


FhCH 2 


(CH 2 ) 2 OH 


OH, 


cm 


5042 


CH 2 HH 2 


PhCH 2 


CH 2 SOCB 3 


OH, 


0H 


5043 


HH(05ZH}23H 2 


FhCH 2 


H 


<♦> 


-pin 


5044 


KH(OHH) HH 2 


PhCH 2 


methyl 


(♦> 


-pin 


5045 


HR(ONH)HH 2 


FhCH 2 


CH 2 CH 


(+> 


-pin 


5046 


HH(OBH)HH 2 


PfcCH 2 


(ch 2 > 2 cn 


(♦> 


-pin 


5047 


KH(ONH)NR 2 


SftlCK 2 


CH 2 O00H 


(♦> 


-pin 
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CAiD 
JV* o 


HH (C"WH) HH 2 






{+> 


-pin 


S044 


HH(OlZH)flH 2 




v~ra 2 «^_ 


<♦) 


-pin 


5050 


HH CO*CH) SH 2 


FnCH 2 




{♦) -pin 


5051 


J2H {C**13H) NH 2 


£ncH 2 








5052 


1M {O^HH) HHi 
■ ••••# ■■■■ >^ 










5053 


KH (0"UH) HH 2 


FhCH 2 


a 


no 
v/n # 


Ua 


5054 


WW (0"fiH) H82 


SnCH 2 


XwBuxyx 


no 


Wit 


5055 


UK (0"UH) MH3 




wo 2 wu 


OH, 


OH 


5056 


fiH{CHHH)2&fe 






OH, 


OH 


•a Vw/ 


SH (CMKH) m n 

■ • 1 OAS*, Wl 1^ 






OH, 


cm 


cite a 


**n \V-^*«xij xui 2 


H1CH 2 


(CH 2 ) 2OOQH 


OH, 


OH 


5059 




EhCH 2 


CH 2 NC 


OH, 


OH 


5060 


HH<C*OT)HH 2 


PI1CH2 


CH 2 Bp 2 


OH, 


OH 


5061 


HH<Oa2H)HH 2 


£hCH 2 


(CH 2 ) 2 C» 


OH, 


OH 


5062 


KH<CXHH)HH 2 


RlCH 2 


C3J 2 SOCH 3 


OH, 


OH 



5063 


CH2HH2 


PnCH 2 


H 


(♦> -pin 


5064 


CH2HH 2 


PhCH 2 


metnyl 


(+) -pin 


5065 


CH2&H2 


PhCH 2 


CH 2 CN 


(*) -pin 


5066 


CH2HH2 


PbCH 2 


CH 2 O00H 


(♦) -pin 


5067 


CH 2 HH 2 


PhCH 2 


CH2HC 


{♦} -pin 


5068 


CH2HH2 


Fh03 2 


CH 2 N02 


<♦) -pin 


5069 


CH 2 23H 2 


RlCH 2 


<CH 2 ) 2OH 


<*) -pin 


5070 


CH2NH2 


ItoCH 2 


CH2SOCH3 


{♦} -pin 


5071 


CR2HH2 


PnCH 2 


H 


OH, OH 


5072 


CH 2 NH 2 


PHCH 2 


metnyl 


OH, OH 


5073 


CH 2 HH 2 


PnCH 2 


CH 2 CN 


OH, OH 


5074 


CH2HH 2 


EhCH 2 


CH 2 COOH 


OH, OH 


5075 


CH2HH2 


MlCH 2 


CH 2 NC 


OH, OH 


S076 


CH 2 HH 2 


FfaCH 2 


CHjJK^ 


OH, OH 


5077 


CH 2 KH 2 


VhCB 2 


(CH 2 )20H 


OH, OH 


5078 


CH 2 MH 2 


H*CH 2 


CH 2 SOCH 3 


OH, OH 


5079 


HH (OHH) MH 2 


PhCH 2 


H 


<♦) -pin 


5080 


HH(OHH)EH 2 


PnCH 2 


methyl 


(♦) -pin 


5081 


KH (C°NH) KH 2 


FhCH 2 


CH 2 CH 


(♦) -pin 
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5062 


HH(ONH)HH 2 


PhCH 2 


<CH 2 ) 2 CH 


{♦> 


-pin 


5083 


NH(OHH)HH2 


EbCB? 


CB 2 OO0H 


(♦> 


-pin 


5084 


HH (OHH) HH 2 


RxCH 2 


(CH 2 ) 2 COQH 


(+> 


-pin 


5065 


HH(C-HH)NH 2 


PfaCH 2 




(+> 


-pin 


5066 


HH (C^ZH) HH 2 


PhCH 2 


CB2BO2 


(♦> 


-pin 


5067 


HH(OKH)NH 2 


PtlCH 2 


(CH 2 )20B 


(+> 


-pin 


5066 


HH (C-HH) HH 2 


PhCH 2 


CH 2 SOCH 3 


<+> 


•pin 


5069 


HH(ONH)HH 2 


PbCH 2 


H 


OH, 


OH 


5090 


HH(OHH)HH 2 


E5lCH 2 


methyl 


OH, 


OH 


5091 


HH(C=NH)HH 2 


PbCH 2 


CH 2 CK 


OH, 


OH 


5092 


HH(ONH)NH 2 


PHCK 2 


(CK 2 )aC» 


OH, 


OK 


5093 


HH(OUH)KH 2 


EtaCH 2 . 


CR 2 COOH 


OK, 


OH 


5094 


NH(OKH)KH 2 


RxCH 2 


(CH 2 ) 2 C0QH 


OK, 


OR 


5095 


HH(OHH)NH 2 


PhCK 2 


CH 2 HC 


OH # 


OH 


5095 


HH{OHH)HH 2 


PhCH 2 


CK 2 £K> 2 


OH, 


OH 


5097 


HH(OHH)NH 2 


PhCH 2 


{CH 2 } 2 0H 


OK, 


OH 


5098 


HH(OHH)NH 2 




CH 2 SOCH 3 


OH, 


OH 
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5160 


HH(ONH}HH 2 


PfaCH 2 


<CH 2 ) 2 COOH 


<+) 


to* iii 


5X61 


HH(OfiH)HH 2 


5hCH 2 


CH 2 NC 






5X62 


»HK>NH)SH 2 


PtoCH 2 


CH 2 K0 2 


\ T # 


V* I! 


5X63 


HH{02IH)HH 2 


5faCH 2 


(CH^-jOH 




PXn 


5X64 


HH{ONH)HH 2 


SbCH 2 


CH^SOCHa 




jr* All 


5X65 


HH«XHH)18H 2 


ascH 2 


H 




ow 
wet . 


5X66 


HH«XHH)HH 2 


ItoCH 2 


methyl 


OCT 


OCT 


5X67 


HH(0-NH)KH 2 


%CH 2 


CH 2 €K 




no 
un 


5X63 


HH<C-HH)HH 2 


XfcCH 2 


(CH*>) 9 CT 


OH 


Ua 


5X69 


HH{OHH)UH 2 


ShCH 2 


CH 2 COOH 


Vtti, 


osr 

Ua 


5X70 


UH (0*HH)23H 2 


PtiCH 2 


(CB 2 ) 2 C0QH 




on 


5X71 


HE (OSZH) KH 2 - - 


PhCH 2 


CH 2 HC 


OH, 


OH 


5X72 




XfcCH 2 


oi 2 no 2 


OK, 


OH 


5X73 


HH{0=NH)BH 2 


X2aCH 2 


<CH 2 ) 2 0H 


OH, 


OH 


5X74 


MH{0«H)fiK 2 


PbCH 2 


CH 2 SOCH 3 


OH, 


OH 



m-0 



5X75 


CH 2 KH 2 


SkCH 2 


H 


(♦) -pin 


5X76 


CH 2 HH 2 


5faCH 2 


metliyl 


<♦> -pin 


5X77 


CH2»H 2 


X5lCH 2 


CH 2 CN 


<+) -pin 


5X78 


CH 2 HH 2 


lteCH 2 


CH 2 COOH 


<+) -pin 


5X79 


CH 2 KH 2 


X*lCH 2 


CH 2 HC 


(♦) -pin 


5X80 


CH 2 HH 2 


IbCH 2 


CH 2 N0 2 


(♦> -pin 


SX8X 


CX 2 12H 2 


I*lCH 2 


<CH 2 ) 2 OH 


<*) -pin 


5X82 


CH 2 HH 2 


PfcLCH 2 


CH 2 SOCH 3 


<*>-pin 


5X83 


CH 2 HH 2 


FhCH 2 


H 


OH, OR 


5X84 


CH 2 NH 2 


rbCH 2 


methyl 


OH, OH 


5X85 


CH 2 HH 2 


PhCH 2 


CH 2 CR 


OH, OH 


5X86 


CH 2 KH 2 


I$iCH 2 


CH 2 COOH 


OH, OH 


5X87 


CH 2 HH 2 


RlCH 2 


CH 2 KC 


OH, OH 


SX88 


CH 2 HH 2 


ItoCH 2 


aa 2 isK> 2 - 


OH, OH 


5X89 


CH2MH2 


AkCH 2 


<CH 2 ) 2 OH 


OH, OH 


5X90 


CH 2 35IH 2 


VhCB 2 


CH 2 SOCH 3 


OH, OH 


5X9X 


MH (03SH) HH 2 


PhCH 2 


H 


(♦) -pin 


5X92 


SH(0=JIH)SH 2 


VhCH 2 


methyl 


<+> -pin 


5X93 


BH (OJJM) HH 2 


IkCH 2 


CH 2 CN 


{♦) -pin 
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5194 


HH(OHH)HH 2 


KxCH 2 


(CH 2 ) 2 OT 


(♦> 


-pin 


5195 


HH(OHH)HH 2 


EfaCH 2 


CH 2 QQ0K 


(♦) 


•pin 


5196 


BH(OHH)HH 2 


EfeCH 2 


(CH 2 ) 2 C00H 


(♦> 


-pin 


5197 


HH(OHH)HH 2 


StoCH 2 


CB 2 NC 


<♦> 


•pin 


5198 


HH(OHH)HH 2 




CH 2 KD 2 


<+> 


-pin 


5199 


HH (OHBH) HH 2 


EhCH 2 


(CH 2 ) 2 0H 


(♦> 


-pin 


5200 


HH(OHH)HH 2 


PhCH 2 


C%SOCH 3 


{♦) -pin 


5201 


HH{OHH)NH 2 


XttCK 2 


H 


OH, 


OH 


5202 


KH (O-NH) HH 2 


EbCR 2 


methyl 


OH, 


oh 


5203 


BH(OHH}HK 2 


I*lCH 2 


CH 2 CH 


OH, 


OH 


5204 


KH<OHH)HH 2 


EhCH 2 


(CK 2 > 2 CBr 


OH. 


OR 


5205 


HH(OHH)lSH 2 


I*lCH 2 


CH 2 COOH 


OK, 


OH 


5206 


NH(OHH)HH 2 


FfaCK 2 


(CK 2 > 2 COGH 


OH, 


OH 


5207 


HH(OKH>HH 2 


PbCH 2 


CK 2 HC 


OH, 


OH 


5208 


HH(ONH)HH 2 


EtlCH 2 




OH, 


OH 


5209 


HH(0=MH)HH 2 


EfaCH 2 


(CK 2 ) 2 OH 


OH, 


OH 


5210 


HK(CHHH)HH 2 


PhCH 2 


CH 2 S0CH 3 


OH, 


OH 
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Table 45 

R K A V 

R (CHak N — C 

H — \ 





0X3 






1UUI2 


{♦) -pin 






OH, OH 






{♦) -pin 




jmvjti2 


OH, OH 






{♦) -pin 


UBS 


JrHwn.2 


OH, OH 


«** fV^Gini Jet 




{♦) -pxn 




H1CH2 


OB| QK 


CH2HH2 






CH?ZZH? 

<*. A 


FI1CH2CH2 




HH{0=KH)NH 2 


H1CH2CH2 


1*1 pxn 




A1CH2CH2 


OH, OH 


OHQ 


K1CH2CH2 


{+) -pin 


OMe 


nxCH 2 CH2 


OH, OH 


HH { 0=HH) H 


RlCH 2 CH 2 


<«-} -pin 


NH(C«NH)H 


X&CH2CH2 


OH, OH 


CH2SH2 


111 


{♦) -pin 


CH2HH2 


m 


OH, OH 


MH(C=^H)KH2 


m 


(+} -pin 


KH(C=KH)HH 2 


% 


OH, OH 


OHa 


& 


<♦) -pin 




Six 


OH, OH 


KH<OHH)H 


Vh 


{♦) -pin 


ira(02JH)H 




OH, OH 



va~*o 



PCT/US95H6248 



Stays. Date 
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5239 


CB2HB2 


IfaCH 2 


(+) -pin 


5240 


CH2HH2 




OH, OH 


5241 


BH(OUH)S% 


PnCH 2 


(♦) -pin 


5242 


HH(O03H)HH 2 




OK, OK 


5243 


OKe 


PfaCH 2 


<+)-pin 


5244 


OK* 


IfaCK 2 


OH, OH 


5245 


KH(OHH)H 


«xCH 2 


{+>-pin 


5246 


8B(04B)B 


PhCH 2 


oh, oh 


5247 




KlCH 2 CH 2 


(+> -pin 


5248 


CH2HH2 


InCH 2 CH 2 


OH, OH 


5249 


KH(OHH)HH 2 


IttCH 2 CK 2 


(*> -pin 


5250 




SbCH 2 CH 2 


OK, OH 


5251 


OK* 


StsCH 2 CH 2 


(♦) -pin 


5252 


OtSB 


StlCH 2 CK 2 


OH, OH 


5253 


HH<C=BH}H 


RlCH 2 CH 2 


{♦) -pin 


5254 


HH(OHH)H 


ttlCH 2 CH 2 


OH, OH 


5255 




In 


(+>-pin 


5256 


CH2HK2 




OB, OH 


S257 


KH(OHH)HH 2 




<♦> -pin 


52SS 


HH(C-SH)HH 2 




QH, OH 


5259 




m 


<♦> -pin 


5260 


OKe 




OH, OH 


5261 


HH(OHH)H 


«i 


<♦> -Pin 


5262 


HH(0=KH}H 


Eh 


gh, oh 
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»t3 



Table 46 




(CH^ N — { 



H 



Ex 


X 






5267 


CH3SH2 


PhCH 2 


(♦} -pin 


5268 




PhCB 2 


OH, OH 


5269 


29H(OSH}BH 2 


FhCH 2 


(«■) -pin 


5270 


HH<C»4SH)SH 2 


RlCH 2 


OH, OH 


S271 


GH8 


EnCH 2 


{♦) -pin 


5272 


OBfe 


FhCH 2 


OH, OH 


5273 


KH<OKH)H 


PhCH 2 


<+)-pin 


5274 


KH (OtfJH) H 


PhCH 2 


oh, cw 


5275 


CH2NH 2 


HlCH 2 CH 2 


(■O-pin 


5276 


CH 2 NH 2 


ItaCH 2 CH 2 


OH, OH 


5277 


HH{C=3SH)KH 2 


EhCH 2 CH 2 


<♦) -pin 


5278 


3HH(C=SK)KH 2 


PhCH 2 CH 2 


OH, OH 


5279 


OUe 


ShCH 2 CK 2 


{♦) -pin 


5280 


C8S8 


PhCH 2 CH 2 


OH, OH 


5281 


HH(C=«H)H 


PhCH 2 CH 2 


{*) -pin 


5282 


NH(0=3*H)H 


PfaCH 2 CH 2 


OH, OH 


5283 


CH 2 KH 2 


Ph 


(♦) -pin 


5284 


CH 2 NH 2 


Sftl 


OH, OH 


5285 


HH(OMH)HH 2 


2b 


(♦) -pin 


5286 


HH<03ZH)HH 2 


Sb 


OH, OH 


5287 


OMe 


six 


<+> -Pin 


5288 


OMe 


*h 


OH, OH 


5289 


HH(C-HH)H 


Ph 


<♦) -pin 


S290 


OT(C=03H)H 


Fh 

m-0 


OH, OH 



Fbys. Data 
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5291 CBJBR2 

5292 CBJS&2 

5293 HH (OKH) HK 2 

5294 BK (CHSH)SK 2 

5295 OMtt 

5296 CKa 

5297 HH(OHH)H 

5298 HH(0«H)H 

5299 CB2KH 2 

5300 CK^HKa 
530X BK(04SH)BS 2 
53Q2 HH(O^SR>HH 2 

5303 OK* 

5304 OKa 

5305 HH (O CI HH)H 

5306 HH(OHH)H 

5307 CHaHH a 
5306 CK 2 8H 2 
5309 KH(0*K)HH 2 
53X0 HH (OKH) RH 2 
53X1 OKft 

53X2 OMe 

5313 HR(OSH>H 

5314 KH(C=NK)H 



PbCB 2 


(+> 


-pin 


FhCH 2 


OH, 


08 


PhCB 2 


w- 


-pin 


PhCR 2 


OH, 


OH 


PhCB 2 


(+> 


•pin 


PhCB 2 


OH, 


OH 


PfaCH 2 




-pin 


PhCH 2 


ca. 


OH 


PfaCH 2 CH 2 


{♦> 


-pin 


PhCH 2 CH 2 


OK, 


OB 


PhCH 2 CK2 


{+) 


-pin 


PhCH 2 CH 2 


oa. 


OH 


KxCH 2 CH 2 


(+> 


-pin 


PhCH 2 CH 2 


OR, 


OH 


PhCR 2 CB 2 


<♦> 


-pin 


RlCH 2 CH 2 


OH. 


OK 


Pfc 


{♦)-pin 




OH, 


OH 


Ph 


(+) 


-pin 


Ph 


OH, 


OH 


Ph 


(♦) 


-pin 




OH, 


OH 


ph 


(♦> 


-pin 


Ph 


OH, 


OH 
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Table 47 



N 



N ^ X B-Y 2 
(CH^N-/ 
H 





X 


m-1 


yly2 


53X9 


CH2HH2 


PhCH 2 


<♦> -pin 


5320 


CH2HH2 


PiiCH 2 


OH, OB 


S321 


HH<0=*JH)HH 2 


acH 2 


'(♦) -pin 


5322 


HH<C*HH)SH 2 


R*CH 2 


OH, OH 


5323 


QHe 


PfcCH 2 


(♦} -pin 


5324 


CKa 


PhCH 2 


OH, OH 


5325 


HH(OKH)H 


FhCH 2 


<♦) -pin 


5326 


HH(OSH)H 


PhCH 2 


OH/ OH 


5327 


CH 2 HH 2 


PhCH 2 CH 2 


{+) -pin 


5328 


CH 2 HH 2 


P9tlCH 2 CH 2 


OH, OH 


5329 


HH(0=UH) HH 2 


FhCH 2 CH 2 


{♦) -pin 


5330 


MH(C-a9H)HH 2 


PfaCH 2 CH 2 


OH, OH 


5331 


CMS 


FkCH 2 CH 2 


(+) -pin 


5332 


OKe 


PfaCH 2 CH 2 


OH, OH 


5333 


MH(C=33H)H 


FhCH 2 CH 2 


{+) -pin 


5334 


HH<OMH)H 


FhCH 2 CH 2 


CH, OH 


533S 


CH 2 HH 2 


«X 


<♦) -pin 


5336 


CH 2 NH 2 


Ph 


OH, OH 


5337 


KH(OKH)J3H 2 


Ph 


(♦) -pin 


5338 


KH(0-HH)HH 2 


Eh 


OB, OH 


5339 


Ctte 


Fh 


<♦> -Pin 


5340 


Otte 


fib 


OH, OH 


5341 


HH<OHH)H 


Ph 


{♦> -Pin 


5342 


HH(C*HH)H^ 


Pfa 


OH, OH 



Stays . Data 
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5343 


GB2HH2 


RiCH 2 


{♦) -pin 


5344 


CH2HH2 


PfaCH 2 


OH, OH 


5345 


HK(OtfK)SH 2 


PhCEL 2 


(♦> -Pin 


5346 


KH(ONH)HH 2 




OH, OR 


5347 


GHe 


PhCH 2 


<+>-pin 


5348 


cms 


PhCB 2 


OH, OH 


5349 


HH(OKH)H 


PhC& 2 


(♦*-pin 


5350 


NH(OHH)H 


PhCH 2 


OR, OH 


535X 


CH2HK2 


PhCB 2 CB 2 


(♦)-pin 


5352 


CH2HH2 


FhCH 2 CH 2 


OH, OH 


5353 


HH (C—HH)HH 2 


VhCK 2 CB 2 


(♦)-pin 


5354 




RiCH 2 CH 2 


OH, OH 


5355 




RJCH2CB2 


{♦) -pin 


5355 


Cife 


EbCH 2 CK 2 


OH, OH 


5357 


SB (OSS) K 


EhCH 2 CH 2 


(♦> -pin 


5358 


HH(C=HH)H 


PhCH 2 CH2 


OH, OH 


5359 


CH2BR2 




<♦) -pin 


5360 


CK2HH2 




OH, OH 


5361 


HH (C-NH) HH 2 


Ph. 


(♦) -pin 


5362 


HH(OHH)NH 2 


% 


OH, OH 


5363 


QKe 




(+> -pin 


5364 




Ph 


OH, OH 


5365 


KH(C«KH>H 


m 


{♦> -pin 


5366 


HHCC=SH>H 


Efe 


OH, OH 
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Table 48 



S 



H . 





X 


*»13 


R 14 


R 1S 
















5371 


CH 2 HH 2 


FnCH 2 


H 


H 


<*)-pin 


S372 




HhCH 2 


H 


mthyX 


<+) -pin 


5373 


CH 2 HH 2 


PnCH 2 


H 


CH 2 CN 


<*>-pin 


S374 


CH 2 HH 2 


KhCH 2 


H 


CH 2 COQH 


<♦) -pin 


5375 


CH2SH2 


EhCH 2 


H 


CH 2 KC 


(♦) -pin 


S37$ 


CH2HH2 


fihCH 2 


H 


CH2TO2 


(*) -pin 


5377 


CH2SH2 


EfaCH 2 


H 


(CB z ) 2 OH 


<+) -pin 


5378 


CH 2 HH 2 


£faCH 2 


H 


CH 2 SOCH 3 


<♦) -pin 


5379 


CH 2 UH 2 


PhCH 2 


H 


H 


GH, OK 


5380 


CH 2 HH 2 


PhCH 2 


H 


methyl 


OH, OH 


5381 


CH2HH2 


PhCH 2 


H 


CH 2 CN 


OH, OH 


5382 


CH 2 HH 2 


PhCH 2 


H 


C2J 2 COQH 


OH, OH 


5383 


CH2HH2 


PnCH 2 


H 


CH 2 KC 


OH, OH 


5384 


CH 2 HH 2 


«iCH 2 


H 


CH2»02 


OH, OH 


5385 


CH2HH2 


FhCH 2 


H 


<CH 2 ) 2 OH 


OH, OH 


5386 


CH 2 NH 2 


HiCH 2 


H 


CH 2 SOCH 3 


OH, OH 


5387 


UH(OMH)JaH2 


PtLCH 2 


K 


H 


<+) -pin 


5388 


KH{C-NH)KH 2 


FfcCH 2 


H 


matnyl 


<+) -Pin 


5389 


UH(C-NH)12H 2 




H 


CH 2 OJ 


<♦) -pin 


5390 


KH{0=»H)HH 2 


XfcCH 2 


H 


CH 2 COGH 


(♦) -pin 


S39X 


EH<ONH)HH 2 


FhCH 2 


H 


CH 2 NC 


(+) -pin 


5392 




PhCH 2 


H 


OH2HO2 


<♦} -pin 


S393 


HH(ONH)HH 2 


EhCH 2 


H 


<CH 2 ) 2OH 


(+) -pin 



Snys. 
Data 



-347- 



WO 96/20689 



PCT/US9Sfl6248 



5394 


HH(OHH)HH 2 


FhCH 2 


H 


CH 2 SOCH 3 


(♦) -Pin 


5395 


HH (OHH) HH 2 


FhCH 2 


H 


H 


oh, cm 


5396 


HH(OHH)HH 2 


PhCH 2 


R 


methyl 


OB, OH 


5397 


HH{OHH)HH 2 


PtaCH 2 


H 


CH 2 OJ 


0H r OH 


5390 


HH(OHH)HH 2 


PhCH 2 


H 


CK 2 C00H 


CM, OH 


5399 




PfeCH 2 


H 


OT 2 HC 


OH, OH 


5400 


HH (C«HH) HH 2 


PhCH 2 


K 




OH, OH 


5401 


HH(OHH)HH 2 


PtoCH 2 


H 


(CH 2 ) 2 OH 


OH, OH 


5402 


HH(ONH)HH 2 


phch 2 


K 


CH 2 SOCH 3 


OH, OH 


5403 








w-0 




5404 


HH(OHH)HH 2 


H 


H 


3-{t-butyl- 
O2CHH) -Ph. 




5405 


HH (OHH) HH 2 


H 


H 


3- (t -butyl - 
0 2 CHH} -Ph. 


OH/ OH 


5406 


im(0=HH}HH 2 


R 


H 


3- (HH 2 ) -Fii 


(*) "Pin 


5407 


HH(OHH)HH 2 


H 


H 


3- (HH 2 ) 


GK, OH 


5408 


HH{0=NH)HH 2 


K 


H 


3- (CH 3 TO2HK) - 

at 


(4>-pin 


5409 


HH(C=HH)HH 2 


H 


K 


3- (CRjSp^BK) - 
Ph 


cm, OH 


5410 


HH(OHH>HH 2 


H 


methyl 


Sh 


{♦> -pin 


5411 


HH(C=HH)HH 2 


H 


methyl 


Pn 


ok, oh 


5412 


HH (C"=HH) KH 2 


H 


CH 2 CH 


Hi 


(♦)-pin 


5413 


KH(C=HH}HH 2 


H 


CH 2 CH 


Pii 


OH, OH 


5414 


HH (0=HH) HH 2 


H 


methyl 


3- (CH 3 S02HH) - 
Pfa 


(+) -pin 


5415 


NH(0=HH)HH 2 


H 


methyl 


3- (CH 3 S0 2 HH) - 


OH, OH 


5416 


HH(OHH)HH 2 


H 




2- (CH 3 S02HH) - 
Ph 


<+>-pin 


5417 


HH ( 0=HH) HH 2 


H 




2- {CH3SO2KK) - 
Ph 


OH, OH 


5410 


HH(OHH)HH 2 


H 


CH 2 CN 


3-{CH 3 SP2HH)- 





Fto. 
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5419 HH(OHH) NH 2 H 



54120 3HH{C*aaH)SH 2 H 



CT 2 C» 3- <CH 3 S02HH)- OH, OH 
fin 

CH 2 CN 2- (CHaSOaUH) - (♦) . pin 



5421 HH{CMHH)jm 2 H 



5422 HH{OKH)HH 2 H 



5423 HH<OKH)HH 2 H 



5424 JSH(CHHH)SH 2 h 



5425 »H<0«H>HH 2 h 



5426 NH<ONH)HH 2 H 



CX 2 asr 2-{CH 3 SP2HH) - OH # OH 

CH 2 COCH 3-{CH 3 S02SH)- <♦) -pin 

CHsCOOH 3- (C^SO^) - QH, OH 

CH 2 C00H 2 - (CH 3 SP2»H) - < «.) -pin 

CH 2 COOH 2- (CH 3 S02HH) - QH, OH 

H 3- <t-hutylOOO (♦) -pin BP 



BP. MS <M*H)+: Calc *10, Found 610, 



BS. MS <M«-H)+: Calc 610, Found 610, 
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Table 49 






X 


R" 


R 14 


R* 3 
















5431 


ch 2 kh 2 


PhCH 2 


H 


K 


{♦> -pin 


5432 


CH2HH2 


PbCH 2 


R 


metbyl 


{♦) -pin 


5433 


CS2RB2 


5toCH 2 


H 


CR 2 CK 


<♦) -pin 


5434 


C&2HH2 


KlCH 2 


H 


cn 2 cxxm 


(♦) -pin 


5435 


ch 2 hh 2 


EtaCH 2 


H 


CHjUC 


£*>-pin 


5436 


CH2KH2 


EhCH 2 


H 


CH 2 130 2 


K> -Pin 


5437 


CH2RH2 


PnCH 2 


H 


(CH 2 )2^ 


(♦> -Pin 


5438 


CH2KH2 


FnCH 2 


H 


CH2SOCR3 


(^)-pin 


5439 


CH2HH2 


FfaCH 2 


K 


R 


OH, OH 


5440 


ch 2 hh 2 




H 


metbyl 


OH, OH 


5441 


CH2HH2 


PnCH 2 


K 


CH 2 CK 


OH, OH 


5442 


CH 2 HH 2 


P5iCH2 


H 


CRzCOOS 


OR, OH 


5443 


CB2KH2 


EhCH 2 


R 


CH2NC 


OH, OH 


5444 


CH2KH2 


FnCH 2 


R 


CH2HO2 


OH, OK 


5445 


CH2HH2 


EhCH 2 


H 


{CB 2 )^R 


OR, OK 


5446 


CH2KH2 


FnCH 2 


K 


CH2SOCK3 


OH, OH 


5447 


HH(OBH)KH 2 


PhCH 2 


H 


R 


<+) -pin 


5448 


HH(OHH)HH 2 


^XCH 2 


R 


methyl 


(♦> -pin 


5449 


KH (C=KH) KH 2 


PhCH 2 


H 


CH2CN 


{♦> -pin 


5450 


HH(OHH)HH 2 


EhCH 2 


R 


CR2COOR 


<+> -pin 


5451 


KH(OHH)HH 2 


EhCH 2 


R 


CH2KC 


{+) -Pin 


5452 


KH(OHH)HH 2 


EhCH 2 


R 


CH2KO2 


{♦) -pin 


5453 


KH(C~HH) HH 2 - 


FkCH 2 


R 


(CH 2 } 20» 


(♦} -pin 


5454 


HH(C=HH)KH 2 


PhCH 2 


H 




(♦} -pin 


5455 


HH(OHH)HH 2 


PhCH 2 


R 


K 


OH, OH 



Rxys. 
Data 
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9tao 




xSLJl 2 




«** t v-^uixij mei 2 




5456 


NH{033H)HH 2 


«1CH 2 


5459 


HH (CXHH) HH 2 


PhCH 2 


CJCA 
3tOW 
















jrAtv.n 2 








r if i 


CB2SS2 


Jrnv. n 2 


C J cc 
5100 




Pa€H 2 


Mot) 








t w d2*atx3 2 








irZlvJi 2 


9 V V / 




P*if*H~ 












JKOU12 


547 n 






J* i JL 


CH^HHg 










547 ^ 


^« II7I1II7 








ir,riLn 2 


•547*; 






34/ O 










<mJi2 


54,7 fl 
/ 0 


KH I GaSgU\ 

\ \» / IBM 




547 9 


iv^uay amc* 2 


«um«2 










Uff / Cks&H) 13H«% 


XMJk^U 2 




KH (0*NH) HH>> 




5483 


KH {0=HH) NH 2 


FI1CH2 


5484 


HH (C»*NH)HH 2 


FhCH 2 


5485 


HH{C=UH)NH 2 


PhCH 2 


5486 


NH{C-HH)NH 2 


PhCH 2 


5487 


NH(0=NH)2SIH 2 


FhCH 2 



PCI7US95/16248 



H 


methyl 


OH, OH 


H 


CKjGN 


OH, OH 


K 




GH, OH 


H 


CH^SC 


OH, OH 


H 




OH, OH 


H 


(CH 2 ) 2QH 


OH, CHI 


H 


CH2SOCH3 


OK, OH 


H 


H 


(♦) -pin 


H 


methyl 


<*}-pin 


H 


CH 2 CN 


(♦) -pin 


H 


CH 2 COOH 


(♦) -pin 


H 


CH^HC 


<*)-pin 


H 


CH2H02 


<♦) -pin 


H 


(CH 2 ) 2 OH 


<♦) -pin 


H 


CH 2 S0CH 3 


(♦) -pin 


H 


H 


OH, OH 


H 


methyl 


OH, OH 


H 


CH 2 CH 


OH, OH 


H 


CH 2 COOH 


OH, OH 


H 


CH 2 MC 


OH, OH 


H 




OH, OH 


H 


(CH 2 ) 2 OH 


OH, OH 


H 


CH 2 SOCH3 


OH, OH 


H 


H 


<♦> -pin 


H 


methyl 


(♦> -pin 


H 


CH 2 CN 


{♦) -pin 


H 


CH2COOH 


(♦) -pin 


H 


CH 2 NC 


(♦) -pin 


H 


CH 2 iro 2 


(♦) -pin 


H 


(CH 2 ) 2 OH 


{♦) -pin 


H 


CH2SOCH3 


<♦) -pin 


H 


H 


OH, OH 


H 


methyl 


OH, OH 


H 


CH 2 CH 


OK, OH 
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5488 


HH(OHH)HH 2 


FhCH 2 


H 


CH2OOQH 


OH, 


OB 


5489 


NH (C-HH) KH 2 


RlCH 2 


H 


CB 2 HC 


OH, 


OR 


5490 


HH(CXnH)HH 2 


RlCH 2 


K 


CBaW>2 


OK, 


OK 


5451 


HK(OHH)HH 2 


PhCH 2 


R 


(CH 2 )20H 


oh. 


OH 


5492 


BH(OHH)HH 2 


RtCK 2 


H 


CH 2 SOCH 3 


OH, 


OB 
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Table 50 




o v» 

H 



ft* ' t 



Ex 


X 






R 15 


y l Y 2 










W-l 
















5497 


CH 2 HH 2 


PnCH 2 


H 


H 


{♦) -pin 


5498 


CH2HH2 


PhCH 2 


H 


mothyl 


{«■) -pin 


S499 


CH2SH2 


PhCH 2 


H 


CH 2 CK 


<*) -pin 


5500 


CH2HH2 


PhCH 2 


H 


ch 2 oooh 


{♦) -pin 


5501 






H 


CH2HC 


<♦) -pin 


5502 


CH2HH2 


XfcCH 2 


H 




{♦>-pin 


5503 




PhCH 2 


H 


(CH 2 )2QH 


{♦) -pin 


CCA it 


OB2SH2 


PnCH 2 


H 


CH2SOCH3 


<♦) -pin 


ccnc 


wi2~i**i 2 


KICH2 


H 


H 


OH, OH 


5506 


CH2JIH2 


FhCH 2 


H 


methyl 


OH, OH 


5507 


CH 2 HH 2 


PI1CT2 


H 


CH 2 CK 


oh, oa 


5508 


CH 2 KH 2 


PnCH 2 


H 


CH2COOH 


OH, OH 


5509 


CH2HH2 


FnCH 2 


B 


CH2HC 


OH, OH 


55X0 


CH 2 HH 2 


FhCH 2 


H 


CH2I8D2 


OH, OH 


5511 


CH2HH2 


gfaCH 2 


H 


(CH 2 ) 2 QH 


OH, OH 


5512 


CH 2 NH 2 


EhGB 2 


H 


CH2SOCH3 


OH, OH 


5513 




acH 2 


H 


H 


(♦) -pin 


5514 


I«tt>KH)HH 2 


r*ch 2 


H 


metnyl 


{♦) -pin 


5515 


HH(0*HH)BH 2 


PhCH 2 


H 


CK 2 CN 


(♦> -pin 


5516 


KH(C-NH)HH2 


FbCH2 


H 


CH 2 COOH 


<+) -Pin 


5517 


HH<OKH)HH 2 


K1CH2 


H 


CH2NC 


<*) -Pin 


5518 


UH(C=SH)HH2 


J3lCH 2 


H 


CH 2 H0 2 


(+) -pin 


5519 




EhCH 2 


H 


(CH 2 ) 2OH 


<*)-pin 



Pays, 
Data 
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5520 


BK(OHH)HB2 


PhCH 2 


H 


CH 2 SOCH 3 


(+) -pin 


5521 


HH(OKH)HH 2 


PhCB 2 


H 


R 


OH, OH 


5522 


HH(ONH)HH 2 


PhCB 2 


H 


methyl 


OH, OR 


5523 


EEf(OHH)HH 2 


PhCH 2 


H 


CH 2 CT 


QH, OR 




HH (O^HH) RH<> 


PhCH 2 


H 


CH 2 O0OH 


OK, OK 


5525 


HH(OSH}HH 2 


phCR 2 


R 


CR2NC 


QH, OH 


552$ 


HH(ORH)HH 2 


PbCH 2 


R 


CH 2 HQ 2 


OR, OR 


5527 


HH(OHH)KH 2 


PhCH 2 


H 


(CH 2 ) 2 0K 


OH, OH 


5526 


KH(C™HH) HH 2 


PhCH 2 


H 


CH 2 SOCH 3 


CM, OR 


5529 


HH(OHH)HH 2 


R 


R 


3- (t-butyl- 


(♦)-pin 










0 2 CHH) -Hi 




5530 


HH{OHH)HH 2 


H 


R 


3- {t-butyl- 


OK, OK 










OjCHH) -Ph 




5531 


HH (0«KH) HH 2 


H 


K 


3- (HH 2 )-Ifc 


(♦> -pin 


5532 


HH (OHH) HH 2 


H 


R 


3-(HH 2 ) ~Ph 


OR, OH 


5533 


HH(OHH}HH 2 


H 


R 


3- (CR3SQ 2 2KR) - 


(+> -pin 










Ph 




5534 


KH(ONH)HH 2 


H 


R 


3 * (CR3SO2HR} - 


OH, OH 










Ph 




5535 


HH(OHH)HH 2 


H 


R 


Eh 


(♦) -pin 


5536 


KH(C«NH}HH 2 


H 


H 


Ph 


QH, OH 


5537 


HH(0=33H)HH 2 


K 


CH 3 


Ph 


(♦>-pin 


5538 


HH(C=KH)HH 2 


H 


CK a 


Ph 


cm, oh 


5539 


KH(OSH)HH 2 


K 


CH 2 CN 


Ph 


<+> -pin 


5540 


KH(OKH) KH 2 


H 


CK 2 CH 


Ph 


OH, OR 


5541 


HH(C«HH)HH 2 


B 


CR 2 C00H 


Ph 


(♦) -pin 


5542 


KH(ONH)HH 2 


K 


CH 2 COOH 


Ph 


OR, OH 


5543 


HH(OHH)KH 2 


H 


CH 2 S0 2 HH 2 


Eh 


(+)-pin 


5544 


KK(ONH)KK 2 


H 


CH 2 S0 2 HH 2 


Ph 


OH, OR 


5545 


HH(OHH)HH 


H 


CH 2 CH 


3 - (CH3SP2HH) - 


(♦) -pin 










Ph 




5546 


HH(C*=NH)BH 


R " 


CH 2 CK 


3- (CR 3 S02RH) - 


cm, cm 



Ph 
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5547 HH (OHH)HH H 

5548 HH<OHH)HH H 

5549 SH(04ZK)HH H 

5550 HH(OHH)HH H 

5551 KH (OBH) UH 2 H 

5552 NH(OKH)HH 2 H 

5553 2aHtC-aH)HH 2 « 



CHjCOCffl 3-{CH 3 S02HH}- <♦) -pin 
Stl 

OB 2 C00H 3- (CT3SO2HH) - qh, OH 
Ph 

CB 2 C00H 2-{CH 3 S0 2 HH). (♦) -pin 
Sh 

CH 2 O00H 2- (CH3SO2HH} - OH, OH 

H 3- (t-toutylOCO <♦) -pin BO 

H (*)-pin BQ 

H ttl OH BR 



BO. MS <M+H) + : Calc. 594, Found 594. 



BQ. MS <M+H)*: Calc. 479, Found 479. 



BS. MS (M+H) * : Calc. 345, Found 345, 



BT. MS <M+H) + : Calc. 594, Found 594. 



10 BU. MS (M*H)+: Calc. 479, Found 479, 



BV. MS <M+H) + : Calc. 345, Found 34S. 
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Table 51 



R* (CH^ N — C 
H 





Jk 


^15 
R" 


«14 


i>15 




5558 


CH2BH2 _ 


PbCH 2 


H 


H 




5559 


CH2HH2 


PhCB 2 


H 


methyl 


(♦) -pin 


5560 


CH2SH2 


PhCH 2 


H 


CH 2 CN 


(♦>-pin 


5561 


CK2KH2 


PhCH 2 


H 


CH 2 COQH 


<♦> -Pin 


5562 


CH2KH2 


PhCH2 


H 


CH2WC 


(♦) -pin 


5563 


CH2SH2 


FfaCH2 


H 


CH2HO2 


<♦> "Pin 


5564 


CH2HH2 


PhCH2 


H 


(CH2>20H 


{♦) -pin 


5565 


CH 2 HH 2 


PfcCK 2 


H 


CX2SOCH3 


{+>-pin 


5566 


GH2KH2 


«iCH2 


K 


H 


OH, (Hi 


5567 


CH 2 HK 2 


PhCH2 


H 


methyl 


OK, OH 


5566 


CH2HH2 


PhCH 2 


K 


CH 2 CK 


OH, OH 


5569 


CH2HK2 


PhCH 2 


H 


CH 2 COOH 


OH, OH 


5570 


CH2HH2 


K1CH2 


H 


CH2NC 


OH, OH 


5571 


CH2KH2 


SbCH 2 


H 


CH2NO2 


OH, OH 


5572 


CH2HH2 


K1CH2 


H 


(CH 2 > 2 ^ 


OH, OH 


5573 


CH2KH2 


PbCH 2 


K . 


CH2SOCH3 


OH, OH 


5574 


HH (0"NH) HH2 


FfaCH 2 


H 


K 


(♦) -pin 


5575 


HK(OJ3K)HH2 


H1CH2 


H 


methyl 


(♦}-pia 


5576 


NH(ONH)HH 2 


PI1CH2 


H 


CH 2 CB 


(♦> -Pin 


5577 


HH(OHH)HH 2 


K1CH2 


K 


CH 2 COOH 


(♦>-pin 


5578 


JSK(C-HH>HH 2 


K1CH2 


H 


CH2HC 


(♦)-pin 


5579 


HH(C=HH)KH2 


KXCH2 


H 


CH2NO2 


(♦)-pin 


5580 


BH(C=KH)SH2 


PhCH 2 


H 


(CH 2 )20H 


(+>-piix 


5581 


HH(CHSH)HH 2 


PhCH 2 


H 


CK 2 SOCH 3 


(♦>-pin 



Fhys. 
Data 
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55112 


tot (0*9SHl un A 


Jra3dl 2 


CCA) 


cut IW^DIaJ xul 2 


♦Hi ri 1 

racH 2 


era 

5584 


M* r rn ■Jul *m 

HH lC*HH) &H 2 


PnCH 2 


55ft5 


HH<0<HH) HH 2 


VhCH 2 


5586 


OT(C-«H)HH 2 




5507 


uut \ V_~fittl J Xtrl 2 


FnCri2 






raCH 2 




iaa iw^omj Jul} 


FnCH 2 




wn2«Mi 2 




559 1 
3371 




\JUWIJ 

rocH 2 




*_il 2 Nli 2 


v/ JhCH 2 






J?hCH 2 


997^1* 






5595 




HlCH 2 


559& 

9979 




«1CH 2 






trntJl 2 


397 O 


^H 2 UH 2 


nXCn 2 


5599 

9977 




£QCH 2 








9 W* 


OKgHHg 


ynvH 2 


sou* 


v***2>«» 2 


nlua 2 


5SO** 




PZKuH 2 






FhCH 2 


5£05 

30U3 


t_<i 2 £ui 2 


Jrfl*_H 2 


5606 






99 W / 




JrX2Ul 2 


30V0 




£nCH 2 


5£f>9 

99W7 




rZ2t_ri 2 


301U 


**** \ w~JHl/ Xul 2 


fibCH 2 


boil 


x*n tv^Btttj E«H 2 


PhCH 2 


5612 


HH{0=HH)NH 2 


Fh€H 2 


5613 


HH (OKH)HH 2 


FnCH 2 


5614 


NH{0=«H)NH2 


PhCH 2 


5615 


EH(ONH)KH 2 





H 


H 


OH, OH 


H 


methyl 


OH, OH 


H 


CH 2 CH 


OH, OH 


H 


CH 2 OX3H 


QH, OH 


H 


CH 2 UC 


OH, OH 


H 


CH 2 IK>2 


OH, QH 


R 


{CH^jOH 


QH, OH 


H 

»-0 


CH 2 SOCH 3 


OH, OH 


H 


H 


(♦) -Pin 


H 


methyl 


<♦> -Pin 


H 


CH 2 CS 


<♦) -pin 


H 


CH 2 CO0H 


{+) -pin 


H 


CH2UC 


{+) -pin 


H 


CH 2 K02 


{*) -pin 


H 


(CH 2 ) 2 OH 


<*>-pin 


H 


CH 2 SOCH 3 


{♦} -pin 


H 


H 


QH, QH 


H 


methyl 


OH, QH 


H 


CH 2 CN 


OH, QH 


H 


CH 2 COOH 


cm, oh 


H 


CH 2 29C 


OH, OH 


H 


CH2H02 


OH, OH 


H 


(CH 2 ) 2 0H 


QH, QH 


H 


CH 2 SOCH 3 


OH, OH 


H 


H 


(♦) -Pin 


H 


methyl 


<♦) -pin 


H 


CH 2 CN 


{+) -pin 


H 


CH 2 COOH 


<♦) -pin 


H 


CH2NC 


(♦) -pin 


H 


CH 2 JK>2 


(+} -pin 


H 


(CH 2 ) 2 0H 


<♦) -pin 


H 


CH 2 SOCH 3 


<♦) -pin 


H 


H 


OH, QH 


H 


methyl 


OH, Ofl 
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5616 


HH(OHH)HB 2 


PhCH 2 


H 




OH, 


OS 


56X7 


HH (OHH)HH 2 


PhCH 2 


H 


CH 2 O00H 


OH, 


OH 


561ft 


HH(OHH)23H 2 


r f bCH 2 


H 


CH 2 BC 


OH, 


OK 


5615 


8R(OHB)HH 2 


EbCH 2 


H 


CH 2 &> 2 


OH, 


OH 


5620 


BH(OHH)EH 2 


EtoCH 2 


H 


(CR 2 >20H 


OH, 


OH 


5621 


HH(OHH)HH 2 


FfaCH 2 


B 


CH 2 SOCH3 


OH, 


OH 
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Table 52 




CHjX 



Be 


X 






y l Y 2 


5626 


GH2HH2 


, H 


H 


{+)-pin 


5627 


CH2HH2 


H 


* methyl 


<*)-pin 


5628 


CH 2 HH 2 


H 


H 


OH, OH 


5629 


CH 2 HH 2 


H 


methyl 


OH, OH 


5630 


CH2KH2 


H 


CH 2 CN 


(♦)-pin 


5631 


CH22SZH 2 


H 


<CH2>2C00H 


(+) -pin 


5632 


CH 2 NH 2 


H 


CH 2 CN 


OH, OH 


5633 


CH 2 HH 2 


H 


<CH 2 ) 2 COOH 


OH, OH 


5634 


ch 2 hh 2 


H 


CH 2 COQMe 


t+)-pin 


5635 


CH 2 NH 2 


H 


(€H 2 )C00H 


(♦) -pin 


5636 


CH 2 HH 2 


H 


CH 2 C00Me 


OH, OH 


5637 


CH 2 NH 2 


H 


(CH2)C00H 


OH, OH 


5638 


CH2HH2 


H 


<CH 2 > 2 C&4H 


<*) -Pin 


5639 


CH 2 NH 2 


H 


ICR 2 ) CH4H 


<+) -Pin 


5640 


CH 2 KH 2 


H 


<CH 2 ) 2CH4H 


OH, OH 


5641 


CH 2 NK 2 


H 


(CH 2 }OEl4H 


oh, oh 


5642 


NH (ONH) SH 2 


H 


H 


(♦) -pin 


5643 


HH<04ra)HH 2 


H 


metnyl 


{*) -Pin 


5644 


UH<C==NH)HH 2 


H 


H 


OH, OH 


5645 


NH(OKH)HH 2 


H 


methyl 


OH, OH 


5646 


NH(OKH) HH 2 


H 


CH 2 CN 


(♦) -Pin 


5647 


NH(C=HH)KH 2 


R 


<CH 2 ) 2GOOH 


(*> -Pin 


5648 


NH(ONH}KH 2 


H 


CH 2 CN 


OH, OH 


5649 


HH(OHH)KH 2 


H 


(CH2) 2 C00H 


OH, OH 



Sbys. Data 
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5650 


HH (OHK) HH 2 


H 


CH 2 CO0He 


{♦)-pixi 


5651 


HH(OHH)HH 2 


H 


(CH a )C00H 


(♦> -pin 


5652 


HH(OSH)HH 2 


H 


CH 2 CO0Ma 


OH, OR 


5653 


HH (033H) HH 2 


K 


(CH 2 ) C00H 


OH, OH 


5654 


NH(OHH)HH 2 


K 


{CH 2 >2CBUK 


(♦>- p in 


5655 


HH(OHH)HH 2 


H 


{CH 2 )CK 4 H 


(+>-pin 


5656 


KH(OKH)HH 2 


H 


(CK 2 ) 2 CH4H 


OH, OR 


5657 




H 


{€»2)CB 4 H 


OH, OH 


5658 


OMO 


H 


R 


<*>-pin 


5659 


OHB 


H 


R 


OH, OH 


5660 


HH(OHH)H 


H 


K 


(+)-pin 


5661 


HH(OHH)H - 


H 


R 


OH, OH 


5662 


CB2BR2 


CHjCH 


R 


(♦> -pin 


5663 


CH 2 NH 2 


CH 2 CN 


R 


OH, OR 


5664 


IK(OHH}I2H 2 


(CH 2 > 2 COC»l 


K 


(*) -pin 


5665 


KH(ONH)KH 2 


(CH 2 ) 2 COGH 


R 


OR, OR 


5666 


GHe 


CH 2 COOMO 


R 


(♦>-pin 


5667 


OBe 


CH 2 CO0H« 


R 


OH, OH 


5668 


HH(C=KH)H 


(CH 2 ) 2 CH4H 


R 


OH, OH 


5669 


KH(OHH)H 


{CH 2 > 2CB4K 


K 

npsl 


{♦} -pin 


5670 


CH 2 HH 2 


H 


H 


<♦> -Pin 


567 1 


CH 2 HH 2 


H 


matnyl 


(♦) -pin 


5672 


CH 2 HH 2 


K 


K 


OH, OH 


5673 


CH 2 HH 2 


H 


methyl 


OR, OH 


5674 


CH 2 NH 2 


H 


CH 2 CR 


(♦>-pin 


5675 


CH 2 HH 2 


H 




{♦>-pin 


5676 


CH 2 KH 2 


H 


CH 2 CK 


OH, OH 


5677 


CH 2 HH 2 


K 


(CH 2 ) 2 C00H 


OH, OH 


5678 


CH 2 NH 2 


H 


CH 2 COOMe 


(+)-pin 


5679 


CH 2 NH 2 


E 


(CH 2 )COOH 


{♦) -pin 


5680 


CH2HK2 


H 


cb 2 oxosb 


OH, OH 


5681 


CK2HH2 


H 


(CR 2 )C0GK 


OH, OH 


5682 


CH 2 KH 2 


H 


(CH 2 ) 2CK4H 


(♦) -pin 


5683 


CH 2 HH 2 


K 


{CR 2 )CK 4 R 


(♦> -Pin 
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5684 




H 


(CH->) 


OH DM 
w**/ wxi 


5685 


m m 


H 




Vit| Wn 


5686 


XZH(OttZH)JBH 2 


H 


t 




5687 


KH(O^IH)HH 2 


H 




\ J JPJUA 


5688 


HH (CHSH) HH2 


H 


** 




5689 


UH(OHH)HH 2 


H 


jnothyl 


wn , wn 


5690 


HH<OSH}HH 2 


H 


^ ^ - - - 


\ ^# via 


5691 


KH(OHH)HH 2 


H 


(CH«0 oCOOH 




5692 


HH(0^1H)HH2 


H 


CH 2 C3? 


OH, 099 


5693 


KH (C-fiH) HH 2 


H 


(CH*%) ->COQH 

\ w** 2 / wv^*i 


W£l, Wit 


5694 


HH (ONH) HH 2 


ST 




1* J pin 


5695 


HH{CXJH)HH2 


n 


(CHn) OOOH 




S696 


MH (0*HH) HH 2 


ft 




UH, OH 


5697 


US (0=KH) HH 2 


jj 


(CH 2 ) COOH 


no «W 


5698 


MH(OHH)HH 2 


H 




% ^# jfcMJH 


5699 


HH{0 3 NH)HH 2 


H 


(CHs) CN4H 




5700 


HH{OMH)UH2 


B 


(CH 2 ) 2 CN4H 


OH, OH 


5701 


HH«XHH) HB 2 


H 


(CH 2 )C»4H 


w»i wn 


5702 




H 


H 




5703 


OKe 


H 


H 


wHf wn 


5704 


HH(C=NH)H 


H 


H 


(♦) -oin 


5705 


NH(C=NH)H 


H 


H 


OH, OH 


5706 


CH 2 HH 2 


CH 2 CN 


H 


(+> -nin 


5707 




CH 2 CN 


H 


An nw 
wn, wn 


5708 


HH<0»NH)HH 2 


(CH 2 ) 2 COOH 


H 




5709 


13H (C=3SH) HH 2 


<CH 2 ) 2 COOH 


H 


OH, OH 


5710 


OMa 


CH 2 COOMe 


H 




5711 


OMs 


CH 2 COQMe 


H 


OH, OH 


5712 


KH<OHH)H 


(CH 2 ) 2 CN4R 


H 


OH, OH 


5713 


HH(OMH)H 


(CH 2 ) 2 CN 4 H 


H 


{♦} -pin 


5714 


CH2HH2 


H 


H 


(♦>-pin 


5715 


CH2KH2 


H 


methyl 


<+)-pin 


5716 


CH 2 HH 2 


H 


H 


OH, OH 


5717 


CH2KH2 


H 


ststhyl 


OH, OH 
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57XB 


CH2HH2 


B 


CH 2 CH 


<♦) -pin 


5719 


CB28R2 


H 


(CH 2 ) 2 COOH 


<♦) -pin 


5720 


CB2SH2 


R 


CB2CR 


OB, OH 


5721 


CB2HH2 


B 


(CB 2 )2CCX»l 


OH, OK 


5722 


CB2BS2 


B 


CH 2 COQMe 


(♦} -pin 


5723 


CB2BH2 


B 


(CH 2 )COOH 


(♦> -pin 


5724 




B 


CH 2 CO0Me 


OH, OH 


5725 


CK2HK2 


B 


(CH 2 )C00H 


OK, 0B 


5726 




B 


((22)20*48 


(♦) -pin 


5727 




B 


(CH 2 )CH 4 H 


{♦) -pin 


5726 


CH2BH2 


B 


(CB 2 >2^4 H 


OH, OK 


5729 


CB2BH2 - 


H 


(CH 2 ) CK4B 


OH, OK 


5730 


HH(C"-HH)HH 2 


B 


B 


(♦> -pin 


5731 


NH(ONH)HH a 


B 


methyl 


1*1 -pi** 


5732 


KH(OHH)HH2 


B 


H 


OH, OS 


5733 


BH(ORH)HH2 


* B 


methyl 


CHI, OR 


5734 


HH(OHH)HH 2 


B 


CH 2 OS 


(+> -pin 


5735 


HH(OKH)HB 2 


B 


(CH2/2COOH 


(♦) -pin 


5736 


HH(OHH)KH 2 


B 


CH 2 CS 


OH, OB 


5737 


NH (0=KH) 8H2 


B 


(CB 2 ) 2 CO0H 


OB, OH 


5736 


HH(ONH)KH 2 


B 


CH 2 COOMe 


(♦> -pin 


5739 


KH(C=NH)HH 2 


B 


(CH 2 ) COOK 


(♦} -pin 


5740 


HK(O^H)HK 2 


R 


CH 2 CO0Me 


QB, OH 


5741 


HH(C=KH)HH 2 


H 


(CH2/COOH 


OH, OB 


5742 


HH(C=SH)HH 2 


B 


{CH 2 ) 2 CK 4 R 


(+) "pin 


5743 


HH(ONH)HH 2 


B 


CCH 2 > CH4K 


1+/ -pxn 


5744 


NH(OSH)KH 2 


B 


\CH 2 ' 2*- w 4 K 




5745 


KH(C*NH)HH 2 


B 


ICH 2 / CH4H 


OH, Ua 


5746 


CMs 


B 


B 


v w P*»* 


5747 


Otto 


B 


B 


no rwr 
uti/ u» 


5748 


HH(OHH)H 


B 


B 


(♦) -pin 


5749 


KH(OHH)H 


B 


B 


OB, OK 


5750 


CS2BK2 


CH 2 OJ 


B 


(♦)-pin 


5751 


CH 2 HH 2 


CB 2 OS 


B 


OH, OH 


5752 


HH(ONH>HH 2 


(CH 2 ) 2 C00H 


B 


(+1 -Pin 
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57S3 






H 


OH, OH 


5754 




CH 2 C0QHQ 


H 


{♦) -pin 


S7S5 




O^COGHe 


H 


OH, OH 


57S6 


HH<C"*HH)H 


<CH 2 } 2 CK4H 


H 


cm, GH 


5757 


UH<OBH)H 


{CH2> 2 CH4H 


H 


(+) -pill 
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Table 53 




and nt=0 



Ex 


X 


R 13 






5762 


CH 2 NH 2 


K 


R 


(♦> -pin 


5763 


CH2HH2 


R 


R 


CM, OB 


5764 


HH(OKH) HH 2 


H 


R 


(+> -pin 


5765 


HH(OHH)*IH 2 


H 


R 


OR, OR 


5766 


ana 


H 


R 


{+> -pin 


5767 


GHe 


H 


R 


OH, OR 


5768 


KH(OHH>H 


R 


R 


OR* OR 


5769 


KH (0"HH)H 


R 


R 


(♦> -Pin 


5770 




CB 2 CS 


R 


<+)-pin 


5771 




CH 2 CE 


R 


OR, OR 


5772 


HH(ONH)HH 2 


(CH 2 )C0€» 


R 


<♦> -pin 


5773 


HH(C"«NH)HH 2 


(CH 2 )COOH 


R 


OH, OR 


5774 




CH 2 COCSte 


R 


(♦> -pin 


5775 




CH 2 COOMa 


R 


OK, OR 


5776 


NK(0=NH)H 


{CH 2 )Ol4H 


R 


OR, OR 


5777 


HH(OSH)H 


(CH 2 )CN4H 


H 


<♦> -Pin 



5 
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Table 54 



n 9 



Y» 
I 



CHaX 



and m=o 







R 


R 14 










A 




a/oJ 






H 


OH, OH 


D / B* 


ABO % W 4JtXX J tUlJ 




jj 






"WW f PrfTO^ HUa 




H 


OH, OH 


5786 


0M* 


H 


H 


{♦) -pin 


5787 


OBftB 


H 


H 


OH, OH 


5788 


HH(0$2H)H 


H 


H 


OH, OH 


5789 


HH(ONH)H 


H 


H 


<♦) -Pin 


5790 


CH2KH2 


CH2C8 


H 


{♦} -pin 


S791 


CH2BH2 


CH 2 CH 


R 


OH, OH 


5792 


MH{OHH)UH 2 


{CH2)COOH 


H 


<♦) -pin 


5793 


MH{OMH)HH2 


(CH 2 )C0OH 


H 


OH, OH 


5794 




CH 2 COOM© 


H 


<+> -Pin 


5795 


owe 


CB2COGN8 


H 


OH, OH 


5796 


HH(C=NH)H 


{CH2>aJ 4 H 


H 


OH, OH 


5797 


HH(C=NH)H 


<CH2) CH4H 


H 


<*>-pin 
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Table 55 




and m=0 



S3C 


X 






*1 Y 2 


5802 


CH2SH2 


B 


B 


(♦> -pin 


5603 


CH2BK2 


H 


B 


ok, oh 


5804 


BK (C"43H) HH 2 


H 


B 


<♦> -Pin 


5805 


HH(OKH)HH 2 


H 


B 


OH, OH 


SftO£ 


GMe " 


H 


H 


(+)-pitt 


5807 




K 


B 


OH, OH 


5808 


HH(OHH)H 


B 


B 


OH, OH 


5809 


HH(OKH)H 


B 


B 


{+> -pin 


5810 


CH2SH2 


CH 2 CN 


B 


(+)-pin 


58X1 




CK 2 CK 


B 


OH, OH 


5812 


HB(042B)HH 2 


(CH 2 )COQH 


B 


(*)-pin 


5813 


HH(OHH)HH 2 


(CH 2 )COOH 


B 


OH, OH 


5814 


one 


CR 2 C00Ma 


B 


(O-pin 


5815 


QMe 


CB 2 CO0Md 


H 


OK, OH 


5616 


HH(OHH)H 


CCB 2 >CR«H 


B 


OH, OH 


5617 


HH(ONH)H 




K 


{♦>-pin 
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Table 56 



1 1 

CHjX and m=0 





X 






yly 


2 


5822 


CH 2 HH 2 


H 


H 


<+) 


-pin 


5823 


CH2KB2 


H 


H 


OH, 


OH 


5824 


HH(C-$IH)1SH 2 


H 


B 


{♦) 


-pin 


5825 


UH(C«3SIH) NH 2 


H 


R 


OK, 


OH 


5826 




H 


H 


i+) 


-sin 


5827 




H 


H 


OH, 


OH 


5828 


HH{ONH)H 


H 


H 


OH, 


OH 


5829 


HH{C-KH}H 


H 


H 


(♦) 


-pin 


5830 


CH 2 HH 2 


CH 2 CN 


H 


(♦) 


-pin 


5831 


CH2KH2 


CH 2 OT 


H 


OH, 


OH 


5832 


HH (ONH) Zm 2 


<CH 2 )COOH 


H 


<♦> 


-pin 


5833 


XZH (0"KH) HH 2 


{CH 2 )COOH 


H 


OH, 


OH 


5834 




CH 2 COOMG 


H 


<♦> 


-pin 


5835 


esse 


CH 2 COOH6 


H 


OH, 


OH 


5836 


HH (OHH) H 


<CH 2 )CH 4 H 


H 


OH, 


OH 


5837 


NH(ONH)H 


<CH 2 )OT 4 H 


H 


(♦) 


-pin 



Stays. Data 



-367- 



WO 96/20689 



PCT/US95/16248 



Table 57 



»13 



00"r« r 

(CH^CO-NH-/ 8 "^ 



CHaX 



SX 


X 


R« 




y l*2 


5842 


CHjHHj 


H 


H 


(♦) -pin 


5843 




B 


R 


OH, OR 


5844 
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Utility 

The compounds of formula (X) are useful as inhibitors 
of trypsin- like enzymes, notably human thrombin. Factor 
Vila, Factor XXa, Factor Xa, plasma kallikrein and 
5 plasmin. Because of their inhibitory action, these 
compounds are indicated for use in the prevention or 
treatment of physiological reactions catalyzed by the 
aforesaid enzymes such as blood coagulation and 
inflammation . These compounds are also useful as 

10 anticoagulants for the processing of blood for 

therapeutic or diagnostic purposes or for the production 
of blood products or fragments , since contact of blood 
with the surf aces commonly used for blood collection and 
storage causes activation of coagulation leading to 

15 thrombin formation and clot formation. 

The effectiveness of compounds of the present 
invention as inhibitors of blood coagulation proteases 
was determined using purified human proteases and 
synthetic substrates following procedures similar to 

20 those described in Kettner et al» (1990) . 

For these assays, the rate of enzymatic (thrombin, 
Factor Xa, and Factor Vila) hydrolysis of chromogenic 
substrates (S2238 (H-D-Phe-Pip-Arg-pNA) , S2222, and 
S2288, respectively; Xabi Pharmacia, Franklin, OH) was 

25 measured both in the absence and presence of compounds 
of the present invention. Hydrolysis of the substrate 
resulted in the release of pNA, which was monitored 
spectrophotometrically by measuring the increase in 
absorbance at 405 nil. A decrease in the rate of 

30 absorbance change at 405 m in the presence of inhibitor 
is indicative of enzyme inhibition. The results of this 
assay axe expressed as inhibitory constant, Ki. 

Thrombin and. Xa determinations were made in 0.10 M 
sodium phosphate buffer, pH 7.5, containing 0.20 M NaCl, 

35 and 0-5 % PEG 8000. Vila determinations were made in 

0.05 M tris buffer, pH 7.6, containing 0.10 M NaCl, 4 mM 
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CaCl2# and 0.1% bovine serum albumin. The Michaelis 
constant. Km, for substrate hydrolysis was determined at 
25 °C using the method of Lineweaver and Burk. 

Values of Ki were determined by allowing 0.2 • 0.5 
5 nM human thrombin or human factor Xa (Enzyme Research 
Laboratories , South Bend, IN) , or 50 oH human factor 
Vila (BiosPacific, Emeryville, CA) react with the 
substrate (0.20 mM - 1 mM) in the presence of inhibitor. 
Reactions were allowed to go for 30 minutes and the 
10 velocities (rate of absorbance change vs time) were 
measured in the time frame of 25-30 minutes. The 
following relationship was used to calculate Ki values. 
v 0 -v s I 



15 v s Ki (1 + S/Km) 

where: 

v Q is the velocity of the control in the absence of 
inhibitor; 

20 v s is the velocity in the presence of inhibitor; 

1 is the concentration of inhibitor; 

Ki is the dissociation constant of the enzyme: 
inhibitor complex; 

S is the concentration of substrate; 
25 Km is the Michaelis constant. 

Using the methodology described above, representative 
compounds of this invention were evaluated and found to 
exhibit a Ki of less 500 pM thereby confirming the 

30 utility of compounds of the invention as effective 

inhibitors of human blood coagulation proteases. The 
results of these assays are summarized in Table 62, 
where indicates a Ki < 500 riK; ++ indicates a Ki < 
50,000 nM; and + . indicates a Ki 500,000 < nM; - 

35 indicates inactive. 
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Table 62. Ki -values for inhibition of Serine 
Proteases by compounds of the present invention. 
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The f inal concentration of thrombin was 4 NTH 
units /ml*. The effectiveness of compounds in prolonging 
clotting times is reported as KiTT (nM; level of 
5 inhib itor required to prolong clotting to the time 

observed for 2 NIH units/mL thrombin in the absence of 
inhib itor) . Compounds of the present invention were 
found to have KiTT values in the range of 100 - 6000 ran. 
Generally, these compounds may be administered orally 

10 or parenterally to a host to obtain an anti-thrombogenic 
effect* The dosage of the active compound depends on 
the mammalian species, body weight, age, and mode of 
a dmin istration as will be obvious to one skilled in the 
art. In the case of large mammals such as humans, the 

15 compounds may be administered alone or in combination 
with pharmaceutical carriers or diluents at a dose of 
from 0-02 to 15 mg/Kg to obtain the anti-thrdmbogenic 
effect, and may be given as a single dose or in divided 
doses or as a sustained release formulation. 

20 Pharmaceutical carriers or diluents are well known 

and include sugars, starches and water, which may be 
used to make tablets, capsules, injectable solutions or 
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the like which can serve as suitable dosage forms for 
administration of the compounds of this invention. 
Remington's Pharmaceutical Sciences, A. Osol, is a 
standard reference text which discloses suitable 
5 pharmaceutical carriers and dosage forms. The 
disclosure of this text is hereby incorporated by 
reference for a more complete teaching of suitable 
dosage forms for administration of the compounds of this 
invention « 
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WHAT IS CTiRTMED IS: 

1. A compound of formula: 



R 1 -Z-CHR 2 -A 



5 




(I) 




wherein 


• 
m 




A is 






a) 


-BY 3 * 2 , 




b> 


-C{=0)CF 3 , 


10 


c) 


-C(=0) CHF2, 




d) 


-C(=0)CH2P, 




e) 


-C(»0)CH2C1, 




f) 


-C<=0)OR 3 , 




g) 


-C<=0)HR iS R xs , 


15 


h) 


-C<=0)R 3 , 




i) 


-C(=0)COOR 3 , 




3) 


- C («0) C (=0) HR ls R iS , 




k) 


-C0=O)C<=O)R 3 , 




1) 


- C <*0) CY 3 Y 4 C00R 3 , 


20 


m) 


- C {=0) CY 3 Y*C (=0) WR 15 R 1€ , 




a) 


-C («0) CY 3 Y*C (=0) R 3 , 




o) 


- PO3H2 / or 




P) 


-CHO; 




Y 1 and Y 2 are independently 


25 


a) 


-OH, 




b) 


-F, 




c) 


-NR 3 R 4 , or 




d) 


Ci-Cs alkoxy; 



Y 1 and Y 2 can be taken together to form: 
30 e) a cyclic boron ester where said chain or ring 

contains from 2 to 20 carbon atoms and, from 
0-3 heteroatoms which can be N, S, or O, 
f ) a cyclic boron amide where said chain or ring 
contains from 2 to 20 carbon atoms and, from 
35 0-3 heteroatoms which can be N, S, or O, 
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g) a cyclic boron amide -ester where said chain or 
ring contains from 2 to 20 carbon atoms and 
from 0-3 heteroatoms which can be N, S, or O; 
Y* and Y 4 are independently 
5 a) -OH or 

b) -P; 

Z is 

a> - <CH2>BiCaHR 8 -, 
b) - {CH2)mCSHR 8 -, 

10 C) - {CH2)mS02NR 8 -, 

d) - (CH2)mC02-« 
el -(CH2)mqtSlO-, or 
f> - (CH2>biS020-; 
R 1 is 

15 a) - (CH2>p-aryl, wherein aryl is phenyl, napbthyl or 

biphenyl substituted with one, two or three 
substituents selected from the group consisting 
of: 

halo (F, CI, Br, I), netbylenedioxy, -R 8 , 
20 -NR 8 C0R 9 , C2-Cg-alkenyl, C2-C6-alkynyl, 

- (CH2) W -0R 8 . " (Ci-Ce) -perf luoroalkyl , 
-(CH2)wCK. -(CH2)wKC» - (CH2) W N0 2 , -(CH2)wCF 3 , 
-(CH 2 )wS(0) r R 7 , -{CH2)wHR 8 R 9 , - (CH2)wCOR 8 * 
-(CH2>wCH0; - <CH2)wC02R 8 , - (CB2)wC0HR 8 R 9 . 
25 - (CH2) W S02KH- (C1-C5) -alkyl, - (CH2) W S0 2 NH 2 , 

- (CH2) wS02HH-C0- <Ci- Cg) ' alkyl, - (CH2> wS<>2HH- 
CO2- (Ci-C€> -alkyl, - (CH2)wHHS02- (C1-C6) -alkyl, 
-{CH2>wHHS02- (C1-C6) - perf luoroalkyl , 

- ( CH2> wNHS02 -phenyl , - (CH2 ) w NHS0 2 - 

30 perfluorophenyl, - (CH 2 )wCN4H, -0(CH2)wCN, 

-HHCCH2)wCR, -S{CH 2 )wCK, - (CH 2 )wHH-CO- (Ci-Cg- 
alkyl), -(CH2>wHH-CO-(Ci-C6-perf luoroalkyl), 

- (CH 2 ) w KH-C0- (phenyl) , - (CH2)wHH-C0 2 - (Ci-C 6 - 
alkyl) , - (CH2) w NH-a>2- (Ci-C6-perf luoroalkyl) , 

35 - (CT2)wHH-C02- (phenyl), -0(C=0)-(Ci-C 5 -alkyl), 



-384- 



WO 96/20689 



PCTAJS9S/16248 




NR 12 



10 



15 



b) heteroaryl , wherein heteroaryl is an 

unsubstituted, monosubstituted or disubstituted: 

i ) quinol inyl , 

ii) isoquinolinyl, 

iii) benzopyranyl, 

iv) benzothiophenyl, 

v) benzof uranyl , 

vi) 5,6,7, 8 - tetrahydroquinolinyl , 

vii) 5,6,7,8-tetrahydroisogninolinyl, 

and wherein the substituents are members selected 
from the group consisting of halo <F, CI, Br, I) , 
-CN, Ci-Cio-alkyl, C3-Cs-cycloalkyl, C2-C10- 
alkenyl, C2-Cio~al3cynyl, R 8 , -OR 8 , -NO2, -CF3. 
-S(0) r R 7 * -HR 8 R 9 , -COR 8 , -CO2R 8 ' -C0NHR 8 , NR 8 COR9, 
SR 8 C©2R 9 » 




c) 





e) 



O 
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f) 

M L 

I 

T 

wherein J is N or C and K, I*, M and Q are 
independently selected at each occurrence from 
5 the group consisting of N, CR 13 , S or 0, 

provided that: 

i) there may be only one S or O present in 
the ring at a time; 

ii) there may only be 1-2 N present when 
10 there is an O or S present ; 

iii) there may be only 1-4 N present; 



g) 



i 

wherein W, R, T, U and V are selected from the 
15 group consisting of: CR i3 or N, provided that 

there he" no less than 1 and no more than 3 K 
present; 

h) 

M- 



wherein 



20 is as defined above; 

i) 
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U V 



R — W 



R 18 




wherein 



is as defined above; 




j> 



5 



10 



IS R 2 is 

a} 

b > 
c) 



wherein G is O, S, or NP, where P is an amine 
protecting group selected from the group 
consisting of: -R 3 , -C{=0)R 3 , -SO2R 3 , 
-C(=0)0R 3 ); 



wherein G is O, S, or NP, where P is an amine 
protecting group selected from the group 
consisting of: -R 3 * -C{«0)R 3 . -S02R 3 , 
-C{=0)0R 3 ); 

- (C1-C12 aikyl) -X, 
-(C2-C12 alkenyl)-X, or 




-387- 



WO 96/20689 



PCT/US95/16248 



I 




9 



X is 





a) 


halogen (F, CI, 




b) 


-ch. 


5 


c) 


-H0 2 , 




d> 


-CF 3 , 




e> 


-SCO)^ 14 , 




f) 


-HHR 14 




9) 


-NHS(0) r R 14 , 


10 


W 


-NBC (NH) H, 




i) 


-NHC (NH) KROH, 




j) 


-NHC (HH) NHCN, 




k) 


-NEC(NH) NHR 14 , 




1) 


-NHC(NH)NHC0R 14 , 


15 


m) 


-C(HH)HHR 14 , 




n) 


-C(NH)NHC0R 14 , 




o) 


-C<0)HHR 14 , 




P) 


-C(0)NHC(0)R 14 , 




Q) 


-C(0)0R 14 . 


20 


r) 


-OR". 




s) 


-0C(0)R 14 . 




t) 


-0C<0)0R 14 , 



u) -0C(0)HHR i4 , 

v) -0C(0)NHC(0)R 14 , 

25 w) -SC(=»H)NHR i4 , or 

X) -SC(=HH)HHC(=0)R 14 ; 

R3 is 

a) hydrogen, 

b) Cx-C 8 alkyl, 

30 c) -(Ci-C^ alkyl) -aryl, 

d) C5-C7 cycloalkyl, or 
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e) phenyl; 

R 4 is 

a} hydrogen, 
b) Ci-C 8 alkyl, 
5 c) - {C1-C4 alkyl) -aryl, 

d) C5-C7 cycloalkyl, 

e) phenyl, or 

f) phenylsulf onyl ; 

R 5 and R 6 are hydrogen or when taken together form a six 
10 member ed aromatic ring optionally substituted with 
one, two or three substituents selected from the 
group consisting of halo (P, CI, Br, I), -CN, 
Cio-alkyl, C3 - Cg - cycloalkyl , C2 - C10 - alkenyl , C2-C10- 
alkynyl, -OR 8 , -NO2, "CF3, -S<0) r R 7 * -NR 8 R 9 , -COR 8 , 
15 -CO2R 8 ' -C0NR 8 R 9 ' phenyl, benzyl, phenylethyl; 

R 7 is 

a} phenyl, 

b) Ci-Ca-alkyl, 

c) Ci-C4-alkoxy, 
20 d) -CF3 # or 

e) benzyl; 
R 8 and R 9 are independently 
a) H, 



25 



b) 

\(CH2), 




c) C3-C7 cycloalkyl, 

d) Ci-C8-alkyl, or 
Rll is 

a) halo (F, CI, Br, I) , 

30 b) -CM, 

c) C1-C10 -alkyl, 

d) C3 - Cs - cycloalkyl , 

e) C2-C10- alkenyl. 
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f) C 2 -Cio-alkynyl. 

g) -OR 8 , 

h) -NO2 , 

i) -CF3, 

5 j) -S(0) r R 7 , 

k) -NR 8 R 9 , 
m) -CO2R 8 , 
1> -COR 9 , 
n) -CQNR 8 R 9 , or 
10 O) H 

R" i s 

H, C1-C4 alkyl, phenyl, benzyl, -COR 7 , or 
-S(0) r R'f 

R 13 is 

15 H, halogen (F, CI, Br, I), (Ci-C8>alkyl, (Ci- 

C6> -perf luoroalkyl, -(CH2)r - D, C3-C8 cycloalkyl, 
C2-C6-alkenyl, C2-C6-alkynyl, methylenedioxy, 
-{CH2>w-OR 8 , -(CH 2 )wNC, - (CH 2 )wCN, - (CH 2 ) W H02, 
-<CH2)wCF3, -(CH2>wS(0) r R 7 , - (CH 2 ) wNR 8 R 9 » 

20 -(CH2)wCOR 8 , -<CH2)wC02R 8 . - (CH2)wC0HR 8 R 9 , 

- (CH2) W S02NH- (Ci-C 6 ) -alkyl, - (CH 2 )wS02NH2, 

- {CH2>wS02HH-CO- (C1-C6) -alkyl, - (CR2)wS02HH-C02- 
(C1-C6) -alkyl, -(CH 2 )wS02NH, - (CH 2 } w NHS0 2 - {C2.- 
C6) -alkyl , - {CH2) W NHS02 - tCi -C&) - per f luoroalkyl , 

25 - (CH2)wNHS0 2 -phenyl, - ( CH2 ) W HHS02 - 

perf luorophenyl , - (CH2) WCN4H, -0(C=0) - (C1-C5- 
alkyl), -0(CH2)wCH, -MH(CH2>wCN, -S(CH2)wCN, 

- (CH2)wNH-CO- (Ci-C6-alkyl) , - (CH2>wNH-CO- (Ci-Cs^ 
perf luoroalkyl } , - (CH 2 )wBH-C0- (phenyl) , 

30 - (CH2>wNH-C0 2 - (Ci-Cfi-alkyl) , - (CH2)wHH-C02- (Ci- 

Cs -perf luoroalkyl) , - (CH2 ) wNH- CO2 - (phenyl ) , 
- ( CH2 ) upheny 1 wherein the phenyl contains 0-3 
substituents selected from R 18 , -S- (CH2)uPhenyl 
wherein the phenyl contains 0-3 substituents 

35 selected from R 18 , or -O- (CH 2 )uphenyl wherein 
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the phenyl contains 0-3 substituents selected 
from R 18 ; 

R 14 is 

a) -H, 
5 b) -CF 3 

c) -C1-C4 alkyl, 

d) - (CH2)q-aryl, wherein aryl is phenyl, biphenyl, 
naphthyl, or f luorenyl unsubstituted or substituted 
with one to three substituents selected from the 

10 group consisting of: 

halogen (F, CI, Br, X) , 
-CF 3 , 

- {C1-C4 alkyl) , 
-(CH 2 )xR 15 , 
15 - {CH2)xC0(CH2>y Rl5 ' 

- {CH 2 ) xC (O) O <CH 2 ) yR 15 , 
-(CH2)xC(0)NC(CH2}yR 15 ] I<CH2)yR 16 3, 

- me thylenedioxy , 
-(C1-C4 alkoxy), 

20 -<CH 2 )xO{CH2)yR 15 , 

- <CH 2 ) xPCO <CH2 ) yR 1S , 

- (CH 2 > xOC (O) O {CH 2 > y Rl5 ♦ 
-<CH2>x0C{O}Nt{CH2)yR 15 ] t<CH 2 )yR 16 ] . 
-<CH 2 >xOC{0)N[(CH2)yR 15 ] lCO(CH2)yR 16 ] , 

25 - {CH 2 ) x S(Q) r {CH 2 )yR 15 , 

- (CH 2 ) X S f 0) r ( CH 2 ) yC^ 1S , 

- {CH 2 ) X S (O) r (CH 2 ) yC (O) OR 1 * . 

- {CH 2 ) X S (O) jJf t (CH 2 ) yR 1S 3 t (CH2 > yR 16 l 

- (CH2)xN[(CH2)yR 15 l C{CH 2 )yR i€ ] . 
30 -(CH 2 )xNC(CH2)yR 15 3 [CO<CH 2 )yR 16 ] , 

- {CH 2 )x»t(CH2)yR 15 3 lC(0)0<CH 2 )yR 16 J , 

- (CH 2 >xN£(CH2)yR 15 3COII((CH2)yR 1S l I(CH 2 >y Rl6 3 » 

- (CH 2 ) xN C <CH 2 ) yR 1S J CON { (CH 2 ) yR 1S 3 - 
[CO(CH2)yR 16 3 , 

35 -(CH2)x»t(CH2>yR 1S nS<0) x <CH2)yR 16 ] ; 

R 15 and R 16 are independently 
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a) hydrogen, 

b) Cx-C* alkyl, 

c) -{C1-C4 alkyl) -aryl, where aryl is defined 

above, 

5 d) C5-C7 cycloalkyl, 

e> phenyl, substituted by 0-3 R 18 , 

f ) benzyl , substituted by 0-3 R X8 , or 

g) - (C1-C4 alkoxy); 

R i5 and R 16 can be taken together to form a ring: 

10 



§ 

r18 and R i9 are independently 

E, halo (F f CI, Br, I), d-Cg-alky!, C3-C8 
cycloalkyl, C2-C6-alkenyl, C2 - C$ - alkynyl , 
15 ~<CH2>w-OR 8 , -{CH2)wCK, - <CH2>wNC, - {CH2>wND2, 

-(CH2)wCF3, -<CH 2 )wS(0) r R 7 , - {CH 2 >wHR 8 R 9 , 
-(CH2>wCOR 8 , • (CH2)wC02R 8 r - (CH2>wC0NR 8 r9, 

- CCH 2 ) W S02HH- (Cx-Ce) -alkyl, - (CH2)wS02HH 2 , 

- (CH2)wS02NH-CO- (C1-C6) -alkyl, - <CH2)wS02HH- 
20 CO2- (Ci-Cg) -alkyl, - (CH2)wS0 2 NH- {CH2) W NHS02- 

<Ci-C6> -alkyl, - (CH 2 )wNHS02- (Ci-C 6 > - 
per f luoroalkyl , - ( CH2 ) VHHSO2 - phenyl , 

- ( CH2 ) w**HS02 " per f ltior opheny 1 , - ( CH2) WCN4H, 
-0(00)-(Ci-C5-alk^l), -0(CH 2 )wCN, -KH(CH2>wCN, 

25 -S<CH2)wCK, - (CH 2 ) wKH-CO- (Ci-Cg-alkyl) , 

- {CH2>wKH-C0- (Ci-C^-perf luoroalkyl) , - (CH2) wNH- 
CO- (Ci-C6-phenyl) , - <CH2>wNH-C02- (Ci-Ce -alkyl) , 
• (CH2)wNH-C02~ (Ci-C$ -phenyl) , or -0{C=O) phenyl; 

R18 and R19 can be taken together to form a 
30 methylenedioxy group; 

r20 axi^ R 20a are independently: 

(Ci-Cg) alkyl, - (CH2)uPhenyl wherein the phenyl 
contains 0-3 substituents selected from R 18 , 
(Ci - C^) - per f luoroalkyl , or -(CH2)r~ D ; 
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m 


XS 


0 


to 


6 


n 


is 


1 


to 


2 


P 


is 


0 


to 


2 


Q 


is 


0 


to 


4 


r 


xs 


0 


to 


2 


s 


is 


0 


to 


3 


t 


xs 


1 


to 


5 


u 


is 


0 


to 


5 


V 


is 


0. 


to 


5 


w 


is 


0 


to 


5 


X 


is 


0 


to 


6 


y 


is 


0 


to 


€ 



D is fur-2-yl, fur-3-yl, thiophen-2-yl, thiophen - 3 - y 1 , 
ojcazol-2-yl, oxazol-4-yl, thiazol-2-yl, thiazol-4- 
15 yl, isoxazol-3-yl, isoxazol-4-yl, isoxazol-5-yl, 

pyrid-2-yl, pyrid-4-yl, pyridazin-3-yl, pyridazin- 
4-yl, pyrimidin-2-yl, pyrimidin- 4 - yl , pyrazin-2-yl, 
or tetrazolyl; 
E is -CO-, -SO2- , -CH2- or a single bond, 
20 F is -CO-; 
W is 

a) -O-, 

b) -S(0) r -, 

c) -NR*-, 

25 d) -NC<=0)R 3 -, 

e) a bond, or 
f> -(C3l2)n-; 

or prodrugs or pharmaceutical^ acceptable salts 
thereof • 

30 

2. A compound of Claim 1 wherein: 
2 is 

a) - <CH 2 )mCONR8-, 

b) - (CH2)m c SIJR 8 -, 
35 C) -{CH 2 ) 1 nS02»R8-, 

R 1 is 
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a) - (CH2>p-aryl, wherein aryl is phenyl, naphtftyl or 
biphenyl substituted with one, two or three 
substituents selected from the group consisting 
of: 

halo (F, d, Br, I), methylenedioxy, -R 8 , 
-NR 8 COR 9 , C2-C6-alkenyl, C2-C6-alkynyl, 
- (CH2)w-OR 8 , - (Ci-Cg) -perf luoroalkyl, 
-(CH2)wCH, -<CH2>wNC, -(CH 2 )wH02, " (CH2>wCF 3 , 
-(CH2)wS(0) r R 7 . -<CH2>wNR 8 R 9 , -(CH 2 >wCOR 8 , 
-(CH 2 )wC02R 8 , -(CH 2 )wCOHR 8 R 9 . - (CH 2 )wS02HH- {Ci- 
Cg) -alkyl, - <CH2)wS0 2 HH2, - (CH2) wS02HH-CO- CCj.- 
C6) -alkyl, - (CH2)wS02NH-C02- (Ci-Cg) -alkyl, 

- (CH2)wHHS02- (Ci-Cg) -alkyl, - (CH2>wNHS02- (Cj.- 
C6 ) -perf luoroalkyl , - (CH2) W HHS02 -phenyl , 

- ( CH2 ) WNHSO2 -perf luorophenyl , - ( CH2 ) wCOftH, 
-0(CH2)wCN, -KH(CH2)wCK # -S(CH2)wCK, - (CH2) W NH- 
C0- (Cl-C6-alkyl> , -{CH2)wNH-C0-(Cl-C6- 

perf luoroalkyl) , - (CH2>w»H-C0- (phenyl) , 

- (CH2) W NH-C02- (Cl-C6-alkyl) , - {CH2) W NH-CX>2- (Ci" 
Cs- perf luoroalkyl) , or - (CH2)wNH-C02- (phenyl) , - 
0 (0=0- (C1-C5 alkyl) ,* 

b) heteroaryl, wherein heteroaryl is an 
unsubstituted, monosubstituted or disubstituted: 

i) quinolinyl, 

ii) isoquinolinyl, 

iii) benzopyranyl, 

iv) benzothiophenyl , 

v) benzof uranyl , 

vi) 5,S,7,8-tetrahydroauinolinyl, 

vii) 5,6,7,8-tet3^ydroisoouinolinyl, 

and wherein the substituents are selected from the 
group consisting of halo (F, CI, Br, I) , -CN, Ci- 
Cio-alkyl, C3-C8-cycloalkyl, C2-Cio-alkenyl, C2- 
Cio-alkynyl, R 8 , -OR 8 , -NO2, -CF3. -S(0) r R 7 . 
-NR 8 R 9 , -COR 8 , -CO2R 8 ' -C0HR 8 H, MR 8 COR 9 , KR 8 C02R 9 ; 
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d) 




5 e) 

O 




f ) wherein the ring 




I 



represented by - J-K-L-M-Q- is a group 





selected 


from: 


10 


1) 


-N-C<R 13 )=C(R 13 ) -C(R i3 )«C<R 13 ) -, 




2} 


-N-C<R 13 )=C(R 13 ) -C<R 13 )=N-, 




3) 


-N-C(R 13 )=C<R*- 3 ) -H^C(R 13 )-, 




4) 


-N-C(R 13 )«fH-C{RP>=N- ,' 




5) 


-N-C(R 13 )=<:<R i3 ) -»=N- 


15 


6) 


-H-C<R 13 )«N-N=N-, 




7) 


-N-N*=C(R 13 )-N=N-, 




8) 


=C-0-C(R 13 )=N-C{R 13 )=, 




9) 


-C=C(R 13 )-0-C<R 13 )=N-. 




10) 


=00-C{R 13 )«C(R 13 ) "N=, 


20 


11) 


-C»C{R 13 ) -C<R 13 )=N-0-, 




12) 


=C-C(R 13 )=C<R 13 ) -0-H*=, 




13) 


-C=C(R 13 ) -0-K=C(R 13 ) 




14) 


=C-S-C(R 13 )=N-C(R 13 )=, 
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10 



15 



20 



15) -C=C<R 13 )-S-C<R 13 )=N-, 

16) =C-S-C(R 13 )=C(R 13 )-»=, 

17) -C=N-S-N=C(R 13 ) 

18) -0=H-S-C(R 13 )»**-, 

19) =C-S-lfc=C<R 13 ) 

20) =C-S-C{R 13 )=C(R 13 )-C(R 13 )=, 

21) -C=C{R 13 )-S-C(R 13 )=C(R 13 )-, 

22) =C-0-C(R 13 )=C(R 13 )-C(R 13 )=, or 

23) -C=C(R 13 )-0-C(R 13 )=C(R 13 )-? 
g) wherein the ring 



represented by -C-W-R-T-O-V- is a group 



selected 


from: 


1) 


-C=N-C(R 13 )-CCR 13 )-C(R 13 )=C(R 13 ) 


2) 


- C=C <R 13 ) -N=C (R 13 ) -C (R 13 ) =C (R 13 ) - , 


3) 


-OC{R 13 ) -C(R 13 )=N-C(R i3 )=C(R 13 ) ~, 


«>. 


-C=N-B=C(R 13 ) -C(R l3 )=C(R 13 ) - , 


5) 


-C=C(R i3 ) -lfc=N-C(R 13 )=C(R 13 ) 


6) 


-ON-C(R 13 )=C(R 13 ) -C(R 13 )=N-, 


7) 


- C=H- C (R 13 ) =C (R 13 ) "N=C (R 13 ) - , 


8} 


-<>N-C(R 13 )=N-C(R 13 )=C(R 13 ) 


9) 


-C=C(R 13 ) -K=CiR i3 ) -R=C(R 13 ) - , 


10) 


- C=N- C (R 13 ) *H-W=C (R 13 ) - , 


11) 


-C=N-C(R 13 )=C{R 13 )-WN-, Or 


12) 


-C=C (R 13 ) -»=C (R 13 ) -K=N- ; 





wherein 
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is as defined above; 

i) 




wherein G is O, S, or NP (where P is an amin e 
protecting group selected from the group 
consisting of: -R 3 , -C(=0)R 3 , -SO2R 3 , -C{=0)OR 3 ; 

10 k) 




wherein G is 0, S, or NP {where P is an a min e 
protecting group selected from the group 
consisting of: -R 3 . -C{=0)R 3 , -SO2R 3 , -C(=O)0R 3 ; 

IS R 1 * is : 

a) -H, 
b> -CF 3 

c) -C1-C4 alkyl, 

d) - (CH 2 )q-aryl, wherein aryl is phenyl, biphenyl, 
20 naphthyl, or fluorenyl unsubstituted or substituted 
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with one to three substituents selected from the 
group consisting of: 

halogen {F, CI, Br, 1) , 

-CF 2 , 

5 -{C1-C4 alkyl) , 

- me thylenedioxy , 
- (Ci^Ci alkoxy) , 

-{CH 2 >xN[(CH2)yR i5 ] [{CH 2 ) y R"3; 
and all other required substituents of formula (I) are 
10 as defined in Claim 1. 

3. A compound of Claim 2 wherein 
A is 





a) 


- B yly2 # 


15 


b> 


-C(=0)CF 3 , 




c) 


-C(=0)CHF2, 




a) 


-C(=0) CH2F, 




e) 


-C(=0) CH2CI, 




f) 


-C(=0)OR 3 , 


20 


S> 


-C(=0)HR iS R 16 . 




h) 


-C(=0)R 3 , 




i) 


-C<=O)C00R 3 , 




j) 


- C (=0) C <=0> HR i5 R 16 , 




k> 


-C(=0)C(=0)R 3 , 


25 


1> 


-CHO; 



Y 1 and Y 2 are independently 

a) -OH, or 

b) C x -Cfc alkoxy; 

Y 1 and Y 2 can be taken together to form 
30 a cyclic boron ester where said chain or ring 

contains from 2 to 20 carbon atoms and from 0- 
3 heteroatoms which can be N , S, or O, 

Z is 

a) -{CH 2 )mCOKR8. r 
35 b) - (CH2>m c SKR 8 -t or 
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c) - <CH2)mS02NR 8 -; 
R 1 is 

a) - (CH2)p-aryl, wherein aryl is phenyl, naphthyl or 
biphenyl substituted with one, two or three 
substituents independently selected at each 
occurrence from the group consisting of: 

halo (F, CI, Br, I) , methylenedioxy, -R 8 , 
-HR 8 COR 9 , C2-Cg-alkenyl, C2 - Ce - alkynyl , 
- (CH2)w-OR 8 # - (Ci-Ce) -perf luoroalkyl , 
-{CH2)wCN, -(CH2)wNC, - {CH2)wN02, ~<CH2>wCF3, 
-(CH2)wS(0) r R 7 . -(CH2)wNR 8 R 9 , - (CH2)wCOR 8 , 
• (CH2)wC02R 8 , -{CH2)wCQNR 8 R 9 . - (CH2) W S02HH- (Cj- 
Cs) -alkyl, - {CH2)w302*3H2, " (CH2)w302HH-C0- (Ci~ 
Cfi) -alkyl, - {CH2) wS02HH-C02~ (Ci-C6) -alkyl, 

- {CH2)wS02»H-, -<CH2)wNHS02-{Ci-C6) -alkyl, 

- (CH2)wNHS02- (C1-C6) -perf luoroalkyl, 

- ( CH2 ) wNHS02 ^phenyl , - {CH2 } wHHS02 - 
perfluorophenyl, -<CH2)wCN4H, -0(CH2)wCN, 
•KH{CH2}wCN f -5(CH2)wCH, - <CH2>wNH-C0- <Ci-C6- 
alkyl) , - (CH2)wNH-C0- (Ci - C$ - perf luoroalkyl ) , 

- (CH2) w^H'CO- (phenyl) , - (CH2) w^-C02' (Ci-Cg- 
alkyl) , - (CH2 ) wHH-C02 - (Ci - Cg - per f luoroalkyl ) , 
or -<CH2)wNH-C02- (phenyl), -0 (C=0) -C1-C5- 
alkyl) ; 

b) heteroaryl, wherein heteroaryl is an 
unsubstituted, monosubst^itvxted or disubstituted: 

i) quinolinyl, 

ii) isoquinolisyl, 
iii > benzopyranyl , 

iv) benzothiophenyl , 

v) benz o f ur any 1 , 

vi ) 5,6,7,8- tetrahydroquinolinyl , 

vii) 5,6,7,8-tetrahydroisoquinolinyl, 
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C) 



wherein the substituents are members selected 
from the group consisting oft halo (F, CI, Br, 
I), -CN, Ci-CiQ-alkyl, C3-C8-cycloalkyl, C 2 - 
Cio-alkenyl, C2-Cio-alkynyl, R 8 , -OR 8 , -HO2, 
-CP3, -S{0) r R 7 , -HR 8 R 9 » -COR 8 , -CO2R 8 ' -C0MR 8 H, 
HR 8 COR 9 , HR 8 C02R 9 ? 



d) 




in 



10 

e) 




wherein the ring represented by - J-K-L-M-Q- is a 
group selected from: 
15 1) -H-C(R i3 >^(R r W-c(R i3 }=C(R 13 )-, 

2) -N-C(R i3 )=C(R* 3 )-C<R 13 )=N-, 
3> -N-C(R 13 )=C(R 13 )-»=C(R 13 )-, 

4) -H-C(R 13 >'=N-C{R 13 )=R-, 

5) -N-C(R 13 )=C(R 13 )-N^N- 
20 6) -N-C<R 13 )«=N-N=N-, 

7) -N-N5=C(R 13 ) -N^N-, 

8) =C-0-C(R 13 )=N-C(R 13 )=, 
5) -C=C(R 13 >-0-C{R 13 )=»-, 
10) =C-0-C(R i3 )=C(R 13 )-B=, 

25 ID -C=C{R 13 )-C(R 13 )=4J-0-, 



-400- 



WO 96/20689 



PCT/US93/16248 



12) 
13) 



=C-C{R 13 )-C(R 13 ) -0-N=, 
-C=C(R 13 ) -0-N=C<R 13 ) 



! 

i 

! 
} 

i 

5 




10 



15 



20 



! 

25 



14) =C-S-C<R 13 )=N-C(R 13 )~, 

15) -C=C<R 13 )-S-C(R 13 )«M-, 

16) =C-S-C{R 13 )=C(R 13 ) -*=, 

17) =C-S-C{R 13 )=C<R 13 ) -C(R 13 )=, 

18) -C=C(R i3 )-S-C(R 13 )=C<R 13 )-, 

19) =C-0-C<R 13 )=C(R 13 ) -C(R 13 )=. or 

20) -C=C(R 13 )-0-C{R 13 )=C<R 13 )-; 



wherein the ring represented by -C-W-R-T-U-V- is a 
group selected from: 

1) -C=N-C(R 13 )=C(R 13 )-C(R 13 )=C(R 13 )-, 

2) -C=C(R 13 ) -M^CCR 13 ) -C(R 13 )=C(R 13 ) 

3 ) - C=C (R 13 ) -C <R 13 ) =N- C (R 13 ) =C <R 13 ) - , 

4) -ON-N=C(R 13 ) -C(R 13 )=C<R 13 ) 

5) -OC<R 13 )-H=N-C<R 13 )=C(R 13 )-, 

6) -C=N-C(R 13 )=C<R 13 )-C(R 13 )=N-, 

7) -C=N-C(R 13 )«C(R 13 )-N^C(R 13 ) -, 

8) -ON-C(R 13 )=N-C.CR l3 )=CCR 13 ) 

9) -C=C(R 13 )-H*C<Ri 3 )-»=C<R 13 )-, 

10) -ON-C(R 13 )«N-lW:(R 13 )-, 

11) -C«N-C<R 13 )«=C{R 13 ) -»=N-, or 

12) -OCCR^J-H^CCR 13 )-!^!!-; 
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M L 



Q n« 

wherein 



is as defined above; 

n> 



U V 

is as defined above; or 



R 10 { 

wherein 



i) 



O N 



14" 

R 20 

wherein G is 0, S, or HP (where P is an amine 
protecting group selected from the group 
10 consisting of : -R 3 * -q(=0)R 3 , -S02R 3 , 

-C(=0)0R 3 ); 

R 2 is 

a) -(C1-C12 alkyl}-X. 
b> - <C 2 -Ci2 alkenyl) -X, or 
15 c) 
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(CHaJp-X 

9 

X is 





-J ^ 










5 


c) 






d) 






a) 
w y 






f) 


-NHS{0) r R 14 , 




si* 


-NHC f NH) H 


10 


h) 


-NHC (NH) NHOH. 




i) 


-NHC (NH) NHCN, 




i) 


-NHC (NH) NHR^*** - 

M*»W \MM/ 0 




k) 


-NHC (NH) NHCOR 14 , 




A/ 


V* V iMXly JMXlXv / 


15 


m) 


-C(NH)HHC0R 14 , 




n) 


-C<0)NHR 14 , 




o) 


-C{0)HHC<0)R 14 , 




P) 


-C<0)0R 14 , 




q) 


-or". 


20 


r) 


-0C(0)R 14 . 




s) 


-oc(o)or 14 ; 




t) 


-0C(0)NHR 14 , 




u) 


-0C<0)MHC<0)R 14 , 




v) 


-SC(=NH)NHR 14 , or 


25 


w) 


-SC (=MH) NHC <=0) R 14 ; 



Rl3 is 

H, halogen {F, Cl, Br, I), (Ci-C^alkyl, 
- (CH2)r" D -, me thylenedioxy , -{CH 2 )w-OR 8 ' 
30 -<CH2)wHC, -(CH 2 )wCM, -(CH2)wIK>2» 

-{CH2)wS(0) r R 7 , -(CH2)w»R 8 R 9 » -(CH2)wCOr8 < 
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-CCH2)wC02R 8 , "(CH2)wC0BR 8 R 9 , - <CH2> wS02NH- <Ci- 
Cs)-al*yl, - (CH2) WSO2NH2, - (CH2)wSO2HH-C0- <Ci- 
C6>-aUcyl, -(CH2)wS02HH-C02- <Ci-C6) -alkyl, 
-(CH2>wNHS02-(Ci-C€>-allcylr - <CH2>wHHS02- (Ci- 
5 C6> -perfluoroalkyl, - ( CH2 ) W NHS02 - phenyl , 

- ( CH2 ) wNHS02 - perf luoropbenyl , - <CH2>wCN4H, 
-0{C=O>-(Cl-C5-alkyl), -0(CH2)wCK, -HH(CH2)wCN. 
-S(CH 2 )wCN, - (CH2)wNH-CO- (Ci-Cg-alky!) , 

- {CH2) w KH-CO- <Ci-C6-perfluor©alkyl) , - (CH2)w8H- 
10 CO- (Ci-C6-pbenyl) , -(CH2)w»H-C02- (Ci-Ce-alkyl), 

- (CH2)wNH-C02- (C1-C6- phenyl) , - (CH2>uPbenyl 
wherein the phenyl contains 0-3 substituents 
selected from R 18 , or -0(C=0) phenyl wherein the 
phenyl contains 0-3 substituents selected from 

15 R 18 ; 

is 

a) -H, 

b) -CF 3 

20 c) -C1-C4 alkyl, 

d) - (CH2>q-aryl # wherein aryl is phenyl, biphenyl, 

naphthyl, or fluorenyl unsubstituted or substituted 
with one to three substituents selected from the 
group consisting of: 
25 halogen (F, CI, Br, I) , 

-CF 3 , 

- {C1-C4 alkyl) , 
-methylenedioxy, 
-(C1-C4 alkoxy) , or 
30 -(CH 2 >xNE(CH2>yR 15 ] l(CH 2 )yR 16 ]; 

R 18 and R 19 are independently 

H, halo (F, CI, Br, I), Ci-C6-alkyl, - (CH2) W - 
OR 8 , -(CH2)wCK, -(CH2)wHC, - (CH2>wN02, 
35 -(CH2)wS(0) r R 7 . -(CH2)wNR 8 R 9 . - (CB^wCOR 8 , 

-(CH2)wC02R 8 , -(CH2)wCQHR 8 R 9 , - (CH 2 >wS02NH- (Ci- 
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C5) -alkyl, -<CH2)wS02MH2, - <CH 2 ) wS0 2 HH-C0- <Ci- 
C6) -alkyl, - <CH2) W 502NH-C02- (Ci-Cfi) -alkyl, 
-(CH2)wHHS02-(Ci-C€)-alkyl, - (CH2)wHHS02- (Ci- 
Cg) - per f luoroalkyl , - (CH2 ) wNHS0 2 -phenyl , 
5 - (CH2) wNHS0 2 -perf luorophenyl, - (CH 2 ) WCN4H, 

-0{C=0}-{Ci-C5-alkyl) , -0{CH2>wCN, -NEHCH2) wCN, 
-S<CH2)wC», -<OT2)wNH-CO-(Ci-C6-alkyl) , 
- (CH2)w»H-CO- (Ci-Cg-perf luoroalkyl) , - (CH2>wHH- 
CO-(Gi-C€ -phenyl), - (CH2)wMH-C0 2 - (Ci-Cs -alkyl) , 
10 -{CH2)w»H-C02- (C1-C6 -phenyl) , or -0<00)phenyl; 

RIB and R19 can be taken together to form a 

methylenedioxy group; 
R 20 and R 20a are Independently 

(Ci-Cs) alkyl, - (CH 2 )uPhenyl wherein the phenyl 
15 contains 0-3 substituents selected from R 18 , 

(Ci-C^) - per f luoroalkyl , or - {CH2) r~B; 
D is fur-2-yl, fur-3-yl, thiophen-2-yl, thiopfcen-3-yl, 
oxazol-2-yl, oxazol-4-yl, tfaiazol-2-yl, thiazol-4- 
yl, pyrid-2-yl, pyrid-4-yl, pyrimidin-2-yl, or 
20 pyr imidin- 4 - yl ; 

H is 

a) -0-, 

b) -HR 4 -, 

c) a bond, or 
25 d) -{CH2)n*; 

■ •" • ' > -x" 

and all other required substituents of formula (I) are 
as in claim 2. 

30 4« A compound of Claim 3 wherein: 
A is -BY^ 2 ; 
Y 1 and Y 2 are -OH; 

Y 1 and Y 2 can be taken together to form a cyclic boron 
ester where said chain or ring con tains from 2 to 
35 20 carbon atoms and, from 0-3 heteroatoms which can 

be N, S, or 0 f 
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z is - <CH2)nC08R 8 -; 
R 1 is 

a) - (CH2)p-aryl, wherein aryl is phenyl, naphthyl or 
bi phenyl substituted with one, two or three 

5 substituents selected from the group consisting 

of: 

halo (F, d, Br, I), methylenedioxy, -R 8 , 
-HR 8 C0R 9 , C2-Cg-alkenyl, C2-C6-alkynyl, 

- (CH2)w"OR 8 , - .(Ci-Cg) -perf luoroalkyl, 

10 -<CH2>wCH, -(CH 2 )wHC, -<CH2)wN02, -(CH2>wCF3, 

-<CH2>wS<0) r R 7 , -(CH2)wHR 8 R 9 r -(CH 2 >wCOR 8 , 

- (CH2)wC02R 8 , - (CH2>wC0KR 8 R 9 . - (CH 2 )wS02HH- {C±- 
C6)-alkyl, -(CH2)wS02HH2» - (CH2) «S02NH-CO- (Ci- 
C6)-alkyl, -(CH2)wS02NH-C02-(Ci-C6)-allcyl, 

15 - (CH2>wNHS02-(Ci-C6)-alkyl, - (CH2>wNHS02- (Ci- 

Cfi) - perf luoroalkyl , - {CH2) w nhs02 -phenyl, 

- ( CH2) W NHS°2 " perf luorophenyl , - (CH2 ) WCK4K, 
-0(CH2)wCH, -HH(CH2)wCK, -S(CH2)wCK. ' (CH2>wNH- 
CO- (Ci-Ce-alkyl) , -<CH2>wNH-CO-(Ci-C6- 

20 perf luoroalkyl) , - (CH2)wHH-C0- (Ci-Cg- phenyl) , 

- (CH2)wHH"C02- (Ci-Cfi-alkyl) , - (CH2>wHH-C02- (Ci- 
C6 -perf luoroalkyl) , or - (CH2)wHH-C02- (C1-C6- 
phenyl) ? 

b) heteroaryl, wherein heteroaryl is an 

25 unsubstitufced, monosubstituted or disubstituted 

isoQuinolinyl wherein the substituents are memb ers 
selected from the group consisting of: 

halo CF, CI, Br, I), -or, Ci-Cio-alkyl, C3-C8- , 
cycloalkyl, C2-Cio-alkenyl, C2-Cio-alkynyl, R 8 # 
30 -OR 8 , -NO2, -CF3, -S(0) r R 7 , "HR 8 R 9 , -COR 8 , 

-CO2R 8 ' -C0HR 8 R 9 , NR 8 COR 9 , NR 8 a>2R 9 , 

C) 
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5 



10 



© 



15 



wherein the ring represented by - J-K-L-M-Q- is a 
group selected from: 



1) 


-N- C <R 13 > «N- C (R 13 ) =N- , 


2) 


-N-C<R 13 )=C<R 13 ) -N*=N-, 


3) 


-N-»=C(R 13 ) 


5) 


-N-C{R 13 )=N-N=»-. 


6) 


=C-S-C{R 13 )=C<R 13 ) -C(R 13 )=. or 


7) 


-C-0-C(R 13 )=C(R 13 ) -C(R 13 )=; 



wherein the ring represented by -C-W-R-T-U-V- is a 
group selected from: 

1) -0=N-C(R 13 )=C<R 13 )=C<R i3 ) -C<R13)=C<R 13 > - 
1} -C=C(R 13 )-»=C(R 13 )-C<R 13 )«C<R 13 )-, 

2) -C=C<R 13 )-C<R 13 )=N-C<R 13 )=C(R 13 )-. 

3) -C=C(R 13 )-N«C(R 13 ) -»=C{R 13 )-, 

4) -C=N-C(R 13 )~C<R 13 ) -C(R 13 )=N-, or 

5) -C=N-C(R r3 )=»N-C(R 13 >=C(R 13 )-; 




f) 
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Q R™ I 

" wherein 

is as defined above; 

g> 



u — v v R» I 

" wherein 

is as defined above; or 

h) 

I 




R 20 

wherein G is S; 

r2 is 

10 a) -{C1-C12 alkyl)-X, or 

W 

(CH2)q 



(CH2)p-X 



X is 

a) halogen (F f CI, Br, I), 
15 b) -CH, 
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C) "NHR 14 

d) -NHC (BH) H, 

e) -NHC(NH)NHR 14 , 

f) -C(HH}NHR 14 , 

g) -OR 14 , or 

h) -SC(=NH)NHR 14 ; 
R 11 is H; 

R" is 

H, halogen <F, CI, Br, I), -(CH2)wN02, (Cj.- 
C6)allcyl, -(CH2>r-D» -<CH2)w-OR 8 , 

- (CH2)wCONR 8 R 9 , - (CH 2 )wCN, - (CH2)wNC, 
-(CH2)wC0R 8 , -(CH2)wC02R 8 . - (CH2) *C02R 3 , 

- (CH2 ) W NR 8 R 3 , - {CH2) W S (0) 2R 7 » * <CH2wS02NHC0- (CI - 
C6) -alkyl, - (CK2)wNHS02 -phenyl - (CH 2 )wS02NH- (Ci- 
C5) -alkyl, - <CH 2 ) WSO2NH2, - (CH 2 ) WSO2NH-CO2- <Ci- 
Cg> -alkyl, - <CH2)wNHS02- (C1-C6) -alkyl, 

- (CH2>wNHS02- (Ci-Cg) -perf luoroalkyl, 

- (CH2)wCN 4 H, -0(C*0)- (C1-C5 -alkyl) , -0(CH2)tCH> 
-MH<CH2)tCH, -S(CH2)tCN, - <CH2)wHB>CO- <Cl-Cfi- 
alkyl), - (CH 2 )vNH-CO- {Ci-Cg -perf luoroalkyl) , or 

- ( CH2 ) uPhenyl wherein the phenyl contains 0-3 
substituents selected from R 18 ; 

R 14 is -H; 

r!8 and R 19 are independently 

H, halo <F, CI, Br, I), Ci-Cs-alkyl, - <CH 2 )w- 
OR 8 , -<CH2)wCN, -{CH2)wMC, - (CH2) W N0 2 , 
-<CH2) w S(0) r R 7 , - (CH2>wNR 8 R 9 « -{CH2>wCOR 8 , 
~(CH2)wC02R 8 » -(CH2>wCONR 8 R 9 , - <CH2>wS02»H- <Cl- 
C5) -alkyl, -{CH2)wS02HH 2 , - <CH 2 ) w SC-2MH-CO- (Cj.- 
C6) -alkyl, -(CH2)wS0 2 MH-C02-{Ci-C6) -alkyl, 
-<CH2)wNHS02- (Ci-Cfi) -alkyl, - (CH2>wMHS02- (Cl- 
C6 ) -perf luoroalkyl , - (CH2 ) wNHS02 - p henyl , 
- < CH2 ) wNHS(>2 -perf luorophenyl , - ( CH2 ) WCN4H, 
-O{00) -{C1-C5 -alkyl) , -0(CH2)tCN. -MH(CH2)tCN, 
-S(CH 2 )tCN, -{CH2)wMH-CO- {Ci-C6-alkyl) , 
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- (CH2)w»H-CO- (Ci-Cg-perfluoroalkyl) , - (CH2) W HH- 
CO- <Ci-C6-pkenYl} , - (CH2)vHH-C02- <Ci-C6-alkyl) , 
• (CH2>wNH-C02- (C1-C6 -phenyl) , or -0(0=0) phenyl; 
R18 and R19 can be taken together to form a 
S methylenedioxy group; 

R 20 is selected from the group consisting of: 

{CH2) r -D, or - {CH2>uPhenyl wherein the phenyl 
contains 0-3 substituents selected from R 18 ; 

10 and all other required substituents of formula (I) are 
defined as in Claim 3* 

5. A compound of Claim 4 selected from the group 
consisting of: 

15 H 1 - (4-phenylbenzoyl> - (R) -boroargixxine, hydrochloride 
N 1 - (3 -phenoxybenzoyl) - (R) -boroarginine, hydrochloride 
If 1 * il -f luorenonyl) - (R) -boroarginine, hydrochloride 
J**- (4- El -butyl] benzoyl) - (R) - boroarginine , hydrochloride 
N 1 - ( 2 -benzoylbenzoyl ) - (R) -boroarginine , hydrochloride 
20 JW*- (5-phenyl-2-furoyl) - {R) -boroarginine, hydrochloride 
N 1 - (3- rir-benzyloxycarbonyl - iT- methyl amino] -4- [1 -butyl] - 

benzoyl) - (R) -boroarginine, hydrochloride 
JY*- (2 - phenyl - 4 - isociuinoloyl) - (R) -boroarginine, 
hydrochloride 
25 N 1 - (4- cyclohexylbenzoyl) - ( R) -boroarginine , 
hydrochloride 
2SF 1 - ( 2 - methyl - 4 - phenylbenzoyl ) - (R) -boroarginine, 

hydrochloride 
N 1 - [4 -phenyl - 2 -nitrobenzoyl] boroArg, (+) -pinanediol 
30 ester 

N 1 - [4 -phenyl - 2 - f luorobenzoyl} boroArg , { ♦ ) - pinanediol 
ester 

If 1 - [4 -phenyl - 2 - aminobenzoyl ] boroArg , (♦) -pinanediol 
ester 

35 N 1 - [4 -phenyl - 2 - (methylsulf onamido) benzoyl] boroArg, {+) - 
pinanediol ester 
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J* 1 - [4-phenyl-2- ( cyanomethyl amino ) benzoyl] boroArg , <♦) - 

pinanediol ester 
N 1 - £4-phenyl-2- < cyanomethyl) benzoyl] boroArg, (♦) - 

pinanediol ester 
B 1 - £4-phenyl-2- (diethylaTrri no) benzoyl] boroArg, (+) - 

pinanediol ester 
JF 1 - [4- [2- { t - butylaminosulf onyl ) phenyl ] -2 -methyl - 

benzoyl] boroArg, {+) pinanediol ester 
N 1 - [4- [2- (ami nosulf onyl ) phenyl] -2 -methyl - 
benzoyl] boroArg , (♦) pinanediol ester 
N 1 - [4- [2- (metJioxycarbonylaminosulf anyl) phenyl] -2 -methyl - 

benzoyl] boroArg , (+) -pinanediol ester 
N 1 - [4- [2- (t - butylaminosulf onyl ) phenyl] benzoyl] boroArg, 

(+) -pinanediol ester 
N 1 - £4- [2- <t -butylaminosulf onyl) phenyl] benzoyl] boroArg -OH 
N 1 - [4- [2- (n-butoxycarbonylaminosxalfonyl) phenyl] -2- 
methyl -benzoyl] boroArg, {*) -pinanediol ester 
N 1 - £4- £2- {diethylaminosulf onyl) phenyl] -2 -methyl - 

benzoyl] boroArg, (+) pinanediol ester 
N 1 - £4- £2- { t -butylaminosulf onyl ) phenyl ] -2-fluoro- 

benzoyl] boroArg, { + ) pinanediol ester 
& 1 - £4 - £2- (aminosulf onyl) phenyl] -2-fluoro- 
benzoyl] boroArg, (+) pinanediol ester 
jyl- [4- £2- (methoxycarbonyl ami nosulf onyl ) phenyl] - 2-fluoro- 
benzoyl] boroArg, (♦) -pinanediol ester 
£4 - £ 2 - ( t -butylaminosulf onyl 1 phenyl 3 -2- xxitro - 

benzoyl] boroArg, (♦) pinanediol ester 
U- £2- ( amino sulf onyl) phenyl] - 2 - ni tro - benzoyl ] boroArg , 
{+) pinanediol ester 
N 1 - £4 - £2 - (methoxycarbonylaminosulf onyl) phenyl] -2-nitro- 

benzoyl] boroArg, {♦) -pinanediol ester 
N 1 - ( 3 - pheny Ibenzoyl ) boroarg , (♦) -pinanediol 
N 1 - [4- (3 - BOCKHphenyl ) 2 -methylbenzoyl ] boroarg , ( ♦ ) - 
pinanediol 

( 5 - phenyl - 2 - f uroyl ) boroarg , (+) -pinanediol 
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Jf 1 - (5 -phenyl-2-thienyl) boroarg, {♦) -p inan ediol 
IF 2 - [4- ( 3 - ni t rophenyl ) benzoyl] boroarg , {+) -pinanediol 
N 1 - 14- ( 3 -aminophenyl) benzoyl] boroarg r (+) -pinaiiediol 
N 1 - ( 3 - pheny Ibenzoyl ) borolys , (+> -pinanediol 
5 & 1 - i 5 -phenyl- 2 - furoyl) boroarg -OH 

if 1 - (3-phenylbenzoyl)borolrg, (+) -pinanediol 
(R) - [5-amixxo-l- [ [ [5- (phenylxnetbyl) -lH-l,2,4-triazol-l- 

yll acetyl] amino] -pentyl] boroaic add hydrochloride 
E3aS- t2(S+) ,3aa,40,6p] ] - (1,1-dimethylethyl) [3- [5- EEE4- 

10 [ ( amino -imi nometbyl ) ami no ] -1- (hexahydro-3a,5,5- 

tri methyl * 4 , 6 -methane -1,3, 2 -benzo- dioxaborol - 2 * 

yl) butyl] amino) carbonyl] - 2 - thienyl ] phenyl] carbamate £fp 

hydrochloride 
[3aS- E2(S*> ,3aa,4£,60,7aa]] [5-amino-l- (hexahydro- 

15 3a, 5, 5- trimethyl -4,6 -methane -1,3,2 -benzodioxaborol - 

2 -yl) pentyl] -5- {phenyl -methyl) -3- (2H-tetrazol-5- 
ylmethyl) - 1H- 1,2, 4 - triazole- 1 -acetamide 
hydrochloride 

E3aS- [2{S*> , 3aa,40, 60,7aa]]-l- E2- E E5-amino-l- (hexahydro- 
20 3a, 5, 5 -trimethyl -4,6 -methano- 1,3,2 -benzodioxaborol - 

2 -yl) pentyl] amino] -2-oxoetfayl] -5- ( pheny lmethyl ) -1H- 
l,2,4-triazole-3-acetic acid hydrochloride 1:1 with 
E3aS- E2(S*) ,3aa,4p,6P,7aa]] -1- E2- E E5-amino-l- 

(hexahydro- 3a , 5 , 5 - trimethyl -4 , 6-methano- 1 , 3 , 2 - 
25 benzodioxaborol-2-yl)p£ptY^^ ^ 

(phenylmethyl } - 1H- 1 , 2 , 4 - 1 riazole - 5 - acetic acid 
hydrochloride 

E3aS- E2(S*> ,3aa, 40,60, 7aa]} -methyl 1- E2- E E5- amino- 1- > 
(hexahydro- 3a, 5, 5- trimethyl-4 , 6-methano- 1 , 3 , 2- 
30 benzodioxaborol - 2 - yl ) pentyl ] -amino] -2-oxoetbyl] -5- 

(phenylmethyl) - 1H- 1,2,4 -triazole- 3 - acetate 
hydrochloride 

E3aS- E2(S*) ,3aa,40,60,7aa] J -methyl 1- E2- E E5 -amino- 1- 

( hexahydro- 3a, 5, 5 -trimethyl- 4, 6-me thano - 1,3, 2- 
35 benzodioxaborol-2-yl)pentyl] -amino] -2-oxoetfayl] -3- 



-412- 



WO 96/20689 PCT/OS95/16248 



(phenylmethyl) - 1H- 1 , 2 , 4 - triazole- 5 - acetate 
hydrochloride 

[3aS- [2 (S*) ,3aa,40,6P,7aa]] -N- £5-amino-i- (bexafaydro- 

3a , 5 , 5 - trimethyl - 4 , 6 -methano - 1 , 3 , 2 -benzodioxaborol - 
5 2 - yl) pentyl] - 3 -phenyl - 5 - (phenyl -methyl) - 1H- 1,2,4- 

triazole - 1 - acetamlde hydrochloride 
(R) - [5-amino-l- t [ [3-phenyl-5- (phenylmethyl) -1H-1,2,4- 
triazol - 1 - yl] acetyl] - amino] pentyl J boronic acid 
hydrochloride 

10 £3aS- 12 (S*) , 3aa,4p,6P,7aa]] -N- [5-amino-l- (hexahydro- 

3a , 5 , 5 - trimethyl - 4 , 6 -methano -1,3,2 -benzodioxaborol - 
2 -yl) pentyl] -3- (3 -nitro -phenyl) -5- (phenylmethyl) - 
1H- 1 , 2 , 4 - triazole - 1 - acetamide hydrochloride 
£3a3- (2(3*) ,3aa,4p,6P,7aa]] -N- £4- [ Caminoiminomethyl) - 

15 amixK>] -1- (hexahydro-3a # 5, 5 -trimethyl- 4,6 -methano - 

1, 3, 2 -benzodioxaborol- 2 -yl) butyl] -3- (3- 
nitrophenyl) - 5 - (phenylmethyl) - 1H- 1,2, 4 - triazole - 1 - 
acetamlde hydrochloride 
£3aS- [2(S*) ,3aa,4p,6p,7aa]] -N- [5-amino-l- (hexahydro- 

20 3a, 5 , 5 - trimethyl -4,6 -methano- 1,3,2 -benzodioxaborol - 

2 -yl) pentyl] - 3 , 5 -bis (phenyl -methyl ) - 1H- 1 , 2 , 4 - 
triazole- 1- acetamide hydrochloride 
£3aS- £2(S*) ,3aa,4p,6p,7aa]] -N- [4- [ (aminoiminomethyl ) - 

amino] -1- (hexal^rdxt)-3a, 5, 5 -trimethyl -4, 6 -methano - 
25 1,3,2 -benzodioxaborol- 2 -yl) butyl] -3,5- 

bis (phenylmethyl) - lH-1; 2y4- triazole- 1 -acetamide 
hydrochloride 
£3aS- £2{S*) ,3aa,4p,6P,7aa]] -N- [5-amino-l- (hexahydro- 

3a , 5 , 5 - trimethyl -4,6 -methano -1,3,2 -benzodioxaborol - 
30 2 -yl) pentyl] - 3 - (phenylmethyl) - 1H- 1 , 2 , 4 - triazole- 1 - 

acetamide 

(R) - [5 -amino -I- [ I £3- (phenylmethyl) -1H-1,2, 4-triazol-l- 

yl] acetyl] amino] -pentyl) boronic acid hydrochloride 
£3aS- £2 (S*) ,3aa,4p,6P,7aa] ] -N- £5-amino-l- (hexahydro- 
35 3a, 5,5- trimethyl- 4,6 -methano- 1,3,2 -benzodioxaborol - 
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2-yl) pentyl] - 5 -methyl- 3 - (phenylmethyl ) - 1H- 1 , 2 , 4 • 
triazole - 1 - acet amide hydrochloride 
DaS- [2(R*> , 3act , 4fi, 60] ] -N- [5 -amino- 1- (hexabydro-3a,5,5- 

tri -methyl- 4 , 6 -methano -1,3,2 -benzod i oxaborol - 2 - 
5 yl) pentyl] - 5 - [ (phenyl -methoxy ) methyl] - 3 - 

{phenylmethyl } - 1H-1 r 2 , 4 - triazole- 1 -acetami de 
hydrochloride 
[3aS- [2(S*) ,3aa,40,6P,7aa] ] -Nr [5-amino-l- (hexahydro- 

3a , 5 , 5 -trimethyl -4,6 -methano- 1,3,2 -benzodioxahorol- 
10 2-yl) pentyl] -5- (cyanomethyl) -3- (phenylmethyl) -1H- 

1,2,4- triazole- 1-acetamide hydrochloride 
[3aS- [2{S*> , 3aot, 4f$, 6($, 7 aa] ] -N- [5 -ami no- 1- (hexahydro- 

3a, 5,5- trimethyl -4,6 -methano- 1,3,2 -benzodioxaborol - 
2-yl) pentyl] -3- (phenylmethyl) -5-propyl-lH-l,2,4- 
15 triazole- l-acetamide hydrochloride 

[3aS- t2(S*} ,3aa,4fi,6{),7aa]] -N- [5 -ami no- 1- (hexahydro- 

3a , 5 , 5 - trimethyl - 4 , 6 -methano- 1,3,2 -benzodioxahorol- 
2 -yl) pentyl] -5 -phenyl- 3- (phenylmethyl) -1H-1,2,4- 
triazole- 1-acetamide hydrochloride 
20 (R) - [5-amino-l- [ [ [5-methyl-3- (phenylmethyl) -1H-1,2,4- 
triazol-l-yl] acetyl] -amino] pentyl] horonic acid 
hydrochloride 
[3aS- E2(S*) ,3aa, 4p,6p,7aa] ] -N- [5-amino-l- (hexahydro- 

3a , 5 , 5 - trimethyl - 4 , 6 -methano- 1,3,2- benzodioxaborol - 
25 2-yl) pentyl] .- 3 -phenyl- 1H- 1,2, 4 -triazole- 1-acetamide 

hydrochloride 
[3aS- [2 (S*) ,3aa,40,6|J,7aa]] -N- [5-amino-l- (hexahydro- 

3a r 5 , 5 - trimethyl -4,6 -methano- 1,3,2 -benzodioxaborol - ^ 
2-yl) pentyl] -5 -methyl- 3 -phenyl - 1H- 1,2,4- triazole- 1 - 
30 ace t amide hydrochloride 

[3aS- E2(S*) ,3aa,4P,6P,7aa]] -N- [5 -amino- 1 - (hexahydro- 

3a, 5, 5 -trimethyl- 4 , 6 -methano- 1,3,2 -benzodioxaborol - 
2~yl)pentyl] -5- (2-phenyl-ethyl) - 1H- 1,2,4 -triazole- 
l-acet amide 

35 (R) - [5-amino-l- [£ [5- (2-phenylethyl) -lH-i,2,4-triazol-l- 
yl] acetyl] amino] -pentyl] boronic acid hydrochloride 



-414- 



£3aS- £2 <S*) ,3aa,4P,6f),7aa]] -N- £5-amino-l- (hexahydro- 

3a, 5,5 -trimethyl - 4 , 6 -methano -1,3,2 -benzodloxaborol 
2 -yl) pentyl] -3,5 -bis (2 -phenyl • ethyl ) - 1H- 1 , 2 , 4 - 
triazole- 1 - acetamide hydrochloride 

<R) -CS-amino-l- Ct[3,5-bis(2-phenylethyl) -1H-1,2,4- 
triazol - 1 -yl] acetyl] amino] -pentyl] boronic acid 
hydrochloride 

[3aS- £2<3*> ,3act,40,60,7aa]] -N- f5-amino-l- (hexahydro- 

3a, 5 , 5 - trimethyl -4,6 -methano- 1 ,3,2 - benzodloxaborol - 
2 -yl) pentyl] - 3 - {2 -phenylethyl) - 1H- 1,2,4- triazole - 1 - 
acetamide 

(R) - £5-amino-l- £ [ [3- {2 -phenylethyl) -lH-l,2,4-triazol-l- 
yl] acetyl] amino] -pentyl] boronic acid hydrochloride 
[3aS- £2{S*) ■, 3act,4p,6j5,7aa]] -N- [5-amino-l- <hexabydro- 

3a, 5,5- trimethyl -4 , 6 -methano- 1 ,3,2 -benzodloxaborol - 
2 -yl) pentyl] -3- {3 -phenyl -propyl) -1H- 1,2, 4 -triazole - 

1 - acetamide 

(R) - [5 -amino- 1 - C t £5 - (3 -phenylpropyl) - 1H- 1,2,4- triazol - 1 - 
yl] acetyl] amino] -pentyl] boronic acid hydrochloride 

(R) - [5 - amino- 1- ££ £3- (3 -phenylpropyl) -1H-1, 2, 4-triazol-l- 
yl] acetyl] ami no] -pentyl] boronic acid hydrochloride 

£3aS- 12 <S*) ,3aa,40,6P,7aaJ] -N- [5 -amino- 1- (hexahydro- 

3a, 5 , 5 -trimethyl-4 , 6 -methano -1 ,3,2 -benzodloxaborol - 

2- yl)pentyl] -1,5 -bis (phenyl -methyl) -1H-1,2,4- 
triazole - 3 - acetami de hydroch 1 or ide 2 : 8 with ( R) - 
[5-amino-l- £ ££l,5-bis(ph€&yimethyl) -1H-1,2,4- 
triazol - 3 -yl] acetyl] amino] -pentyl] boronic acid 
hydrochloride 

£3aS- £2<S*) ,3aa,40,€0,7aa]] -H- £5-amino-i- (hexahydro- 

3a, 5, 5 - trimethyl - 4 , 6 -methano- 1,3,2 -benzodloxaborol- 
2 -yl) pentyl] - 4 -methyl - 2 -phenyl - 5 - 
pyrimidinecarboxamide hydrochloride 
[3aS- £2(3*) , 3aa, 4$, 6fJ, 7aa] ] -N- £5 -ami no- 1- {hexahydro- 

3a, 5, 5 - trimethyl -4,6 -methano -1,3,2 -benzodloxaborol - 
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2-yl)pentyl] - 2 r 4 - diphenyl - 5 -pyri mi d inecarbaxamide 
hydrochloride 
[3aS- [2{s*),3aa,4p,6P,7aa]]-N- [4- 

[ (ami moi mi nomethyl) amino] -1- (hexahydro-3a, 5, 5- 
5 trimethyl-4 , 6 -methane- 1 , 3 , 2 -benzodioxaborol - 2 -yl) - 

butyl] - 4 -methyl - 2 -phenyl - 5-pyrimi di necarboxamide 
hydrochloride 
E3aS- [2(S*> ,3a, 40, 6P,7aaJ] -N- £5-amino-l- (hexahydro- 

3a , 5 , 5 - trimethyl - 4 , 6 -methane - 1 , 3 , 2 -benzodioxaborol- 
10 2 -yl) pentyl] - 6 • phenyl -3 -pyridinecarboxamide 

hydrochloride 
(R) - [5-amino-l- [[{6-phenyl-3- 

pyridinyl) carbonyl] amino] pentyl] boronic acid 
dihydrochloride 

15 

6. A pharmaceutical composition comprising a 
pharznaceutically acceptable carrier and a 
therapeutically effective amount of a compound of any 
one of Claims 1 through 5* 

20 

7 . A m e th o d of treating a physiological disorder in a 
warm blooded animal catalyzed by trypsin- life enzymes 
comprising administering to an animal in need of such 
treatment an effective amount of a compound of any one 

25 of Claims 1 through 5- 
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